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Description 



The present invention is directed to novel amide derivatives of antibiotic GE 2270 having the following 
formula I 




wherein 

R represents: 

hydrogen, 

hydroxy methyl, or 

methoxymethyl; 
Ri represents: 

hydrogen, or 

methyl; 
Y represents: 

a group of formula 



\ 



R3 



wherein: 

R2 represents: 
hydrogen, 
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(C-COalkyl, 
amino(C2-C4)alkyl, 
(Ci-C4)alkylamino-(Ci-C4)alkyl, or 
di-(Ci-C*)alkylamino-(Ci-C4)alkyl; 
Ra represents: 
hydrogen, 

a linear or branched (Ci-Cu)alkyl group bearing from 1 to 3 substituents selected from: 
carboxy, sulfo, phosphono, amino which may be optionally protected with a lower 
alkoxycarbonyl or a benzyloxycarbonyl group, (Ci-C*)alkylamino wherein the alkyl 
moiety may be optionally substituted with a carboxy group, 
di-(Ci-C4)alkylamino, hydroxy, halo, 

(Ci-C4)alkoxy wherein the alkyl moiety may be optionally substituted with a carboxy 
group, 

(Ci -C4 )alkoxycarbonyl, mercapto, 

(Ci-C4)alkylthio wherein the alkyl moiety may be optionally substituted with a carboxy 
group, phenyl which may be optionally substituted with 1 to 3 substituents selected 
from carboxy, sulfo, hydroxy, halo and mercapto, carbamyl, 

(Ci-C6)alkylcarbamyl wherein the alkyl moiety may be optionally substituted with 1 or 2 
substituents selected from carboxy, amino, 
(Ci-C4)alkylamino and di-(Ci-C4)alkylamino, 

di-(Ci-C4)alkylcarbamyl wherein the alkyl moieties together with the adjacent nitrogen 
atom may also represent a saturated 5-7 membered heterocyclic ring which may 
optionally be substituted with a carboxy or a carbamyl group on one of the ring carbons 
and may optionally contain a further heterogroup selected from 0, S and N, ben- 
zoylamino wherein the phenyl group may be substituted from 1 to 3 hydroxy group, a 
nitrogen containing 5-6 membered heterocyclic ring which may be unsaturated, partially 
saturated or wholly saturated and may contain 1 to 3 further heteroatoms selected from 
N, S and 0 wherein one of the carbons of the ring may optionally bear a group 
carboxy, sulfo, 

carboxy(Ci-C4)alkyl or sulfo(Ci-C4)alkyl and the ring nitrogen atom may optionally be 
substituted by (C1 -C* )alkyl, 
carboxy(Ci-C4)alkyl, sulfo(Ci-C4)alkyl, or benzyl; 
(C3-C&)alkenyl, optionally substituted by carboxy or sulfo; 

1- deoxy-1-glucityl; 

2- deoxy-2-glucosyl; 

a fully saturated 5 to 7 membered nitrogen containing heterocyclic ring wherein the 
nitrogen atom may be optionally substituted by (Ci-C4>alkyl or benzyl and one or two 
carbons of the ring skeleton may bear a substituent selected from (Ci-C4)alkyl, carboxy 
and sulfo; 

or R2 and R3 taken together with the adjacent nitrogen atom represent a fully saturated 5-7 mem- 
bered heterocyclic ring which may optionally contain a further heteroatom selected 
from 0, S and N, and may optionally bear one or two substituents on the ring carbons 
selected from (Ci-C4)alkyl, benzyl, carboxy, sulfo, carboxy(Ci-C4)alkyl, and sulfo(Ci- 
C4)alkyl; 

R4 represents: 
hydrogen, 
methyl, or 
hydroxymethyl; 

with the proviso that when R4 is hydrogen or hydroxymethyl, then simultaneously R is methoxymethyl and 
R1 is methyl; 

and the pharmaceutical^ acceptable addition salts thereof. 

This invention includes also a process for preparing the compounds of this invention from the 
corresponding starting compounds of formula (II) 
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W 




II 



wherein W is a carboxylic function or an activated ester thereof, and R.Ri and R* being as defined above. 

Antibiotic GE 2270 is prepared by culturing a sample of Planobispora rosea ATCC 53773 or a 
producing variant or mutant thereof and isolating the desired antibiotic substance from the mycelium and/or 
30 the fermentation broth. Planobispora rosea ATCC 53773 was isolated from a soil sample and deposited on 
June 14, 1988 with the American Type Culture Collection (ATCC), 12301 Parklawn Drive, Rockville, MD 
20852 Maryland, U.S.A., under the provisions of the Budapest Treaty. 

The strain has been accorded accession number ATCC 53773. 

Antibiotic GE 2270 factor A is the main component of the antibiotic GE 2270 complex. 
35 Antibiotic GE 2270 factor A and Planobispora rosea ATCC 53773 are described in European Patent 
Application Publication No. 359062. 

Recent studies shoved that antibiotic GE 2270 factor A can be represented by the following general 
formula III 

40 



45 



50 



55 



4 



EP 0 565 567 B1 



5 



10 



15 



20 



25 




When antibiotic GE 2270 factor A is treated under selective hydrolysis conditions some derivatives 
named antibiotic GE 2270 factors Ai , A2 and A3 are obtained. Said factors A1 , A2 and A3 and the hydrolysis 
process for preparing them are disclosed in the European Patent Application Publication No. 406745 and 

35 U.S. Patent Application No. 547,647. 

Generally, the above mentioned hydrolytic conditions involve the use of mixtures of buffered or 
unbuffered aqueous acid media and polar organic solvents. The reaction temperature varies depending on 
factors such as the strength and the concentration of the acid employed, and is generally comprised 
between -10 9 C and 90 'C. Also the reaction time varies considerably depending on parameters such as the 

40 temperature, the acid strength and its concentration; generally, it may vary from a few minutes to several 
hours. 

In general, when milder hydrolysis conditions are employed, e.g. shorter reaction time and lower 
temperature or lower acid strength or concentration, antibiotic GE 2270 factor A1 is normally obtained, while 
stronger hydrolysis conditions yield antibiotic GE 2270 factor A2. To obtain antibiotic GB 2270 factor A3, still 
45 more drastic hydrolysis conditions are necessary. 

While antibiotic GE 2270 factors A2 and A3 can be directly utilized as the starting materials for the 
production of the compounds of this invention, antibiotic GE 2270 factor A1 is not suitable as the starting 
material for direct production of the compounds of this invention; however, it can be utilized as a precursor 
of the said starting materials as it will be explained further. 
50 Antibiotic GE 2270 factor A2 and factor A3 are characterized by having an ester and a carboxy function 
respectively in the upper part of the molecule. In particular, it has been found that antibiotic GE 2270 factor 
A2 and factor A3 can be represented by the above defined formula il wherein: 

W represents COOH (antibiotic GE 2270 factor A3) or the ester moiety (antibiotic GE 2270 factor 
A2) 

55 
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R is methoxymethyl, 
Ri is methyl and 
15 R* is methyl. 

Both antibiotic GE 2270 factor A2 and factor A3 (and a mixture thereof) can be used as suitable starting 
materials for the production of the compounds of the invention, even if factor As is the preferred one. Factor 
A2 may be employed directly as an activated ester or may be converted to factor A3 by drastic acid 
hydrolysis conditions, as mentioned above, or by basic hydrolysis with diluted alkali (as described in 
20 European Patent Application Publication No. 406745 and U.S. Patent Application No. 547,647). 

It was recently found (European Patent Application Publication No.451486 and U.S. Patent Application 
No. 665,612) that other minor components can be isolated from the cultures of Planobispora rosea ATCC 
53773 or an antibiotic GE 2270 producing variant or mutant thereof. In particular, they are found in the 
mycelium and also in the fermentation broths of the cultured microorganism. 
25 A preferred procedure for recovering said minor components of antibiotic GE 2270 from the mycelium 
includes extracting the filtered or centrifugated mycelium with a water-miscible organic solvent, concentrat- 
ing the extracts and recovering the crude antibiotic substance by precipitation, optionally with the addition 
of a precipitating agent, by extraction of the aqueous residue with a water-immiscible organic solvent or by 
adsorption chromatography followed by elution of the desired product from the absorption matrix. 
30 It was recently found (European Patent Application No. 91114667.8) that a further minor component 
(factor C 2a ) can be isolated from the same culture of Planobispora rosea ATCC 53773 described above. 
The physico-chemical characteristics of antibiotic GE 2270 C 2a are the following: 
A) The ultraviolet absorption spectrum recorded with a Perkin Elmer Model 320 spectrometer exhibits the 
following absorption maxima: 



35 





Solvent 


UV max (nm) 




0.1 M HCI 


245-250 (shoulder) 






300-315 


40 


0.1 M KOH 


245-250 (shoulder) 






300-315 




Phosphate buffer pH 7.38 


245-250 (shoulder) 






300-315 




Methanol 


245-250 (shoulder) 


45 




300-315 



B) The 1 H-NMR spectrum of antibiotic GE 2270 factor C2a was recorded at 250 MHz with a Bruker 
spectrometer. The spectrum of the antibiotic in DMSO-ds (hexadeuterodimethylsu If oxide) using TMS as 
the internal standard {8 0.00 ppm) exhibits the following groups of signals [6, ppm, multiplicity] 
(s = singlet, d= doublet, t = triplet, m = multiplet, Py = pyridine, Tz = thiazole): 

9.03, d, (NH); 8.70, d. (2NH's); 8.60, s, 8.54, s, 8.29, s, and 7.38, s, (Tz CH's); 8.48, m, (glycine NH); 
8.43, d, and 8.27, d, (Py CH's); 7.35-7.20, m, (aromatic CH's and primary amide NH); 6.98, s (primary 
amide NH); 6.04, d, (OH); 5.80, t (OH); 5.35-5.15, m, (aCH's); 5.04, m, (phenylserine 0CH); 4.98, s [CH 2 - 
(OCH3)]; 4.87, d, [CH 2 (OH)]; 4.81, m and 4.56, m, (oxazoline CH 2 ); 4.35-3.75, m, (CH 2 of glycine and 
prolineamide CH's); 3.39.S, (OCH 3 ); 2.71, m, and 1.30, m, (CH 2 of asparagine); 2.48, d, (NCH 3 of N- 
methylasparagine); 2.22-1.80, m, (isopropyl CH and prolineamide CH's); 0.88 and 0.84, d, (valine CHa's) 

C) Antibiotic GE 2270 factor C 2a shows retention time (R t ) of 12.6 min and retention time relative to 
antibiotic GE 2270 factor A (R, 16.6 min) of 0.76 when analyzed with the following reverse phase HPLC 
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system: 

Column: Bakerbond® C8 (5 urn) 4.6x250 mm (Bakerbond® is a trade name for reverse phase octylsilyl 
silica gel HPLC columns supplied by J.T. Baker Research Product, Phillisburg, New Jersey 08865 USA) 
Flow rate: 1 .8 ml/min 
5 Phase A : CH 3 CN:tetrahydrofuran:40 mM HCOONhU 40:40:20 (v/v/v) 
Phase B : CH 3 CN:tetrahydrofuran:40 mM HCOONH* 10:10:80 (v/v/v) 
Elution : linear gradient from 20% to 30% of Phase A in 20 min 
Detection : UV 254 nm 

D) The main FAB-MS peak of antibiotic GE 2270 factor C 2a is 1306 daftons. This corresponds most likely 
jo to the lowest isotope of the protonated molecular ion. The analysis was performed on a Kratos MS-50 . 
double focusing mass spectrometer, using 8 kV accelerating voltage and a saddle field atom gun with Xe 
gas (2x1 0~ 5 torr pressure indicated on the source ion gauge) at 6 kV voltage and 1 mA current. The 
antibiotic for the FAB-MS analysis was mixed with a thioglycerol matrix containing 0.1 M acetic acid. 
Some. of said minor components of antibiotic GE 2270 (i.e. factors Bi, B2, C1, C2, C2 a , D1, D2 and E) 
75 may be represented by the general formula II mentioned above wherein 
W represents the moiety: 



30 R represents respectively hydrogen for GE 2270 factors Ci and Di, methyl for factor B2, hydrox- 
ymethyl for factors D2 and E and methoxymethyl for factors B1 , C2 and C 2a ; 
R1 represents hydrogen for GE 2270 factors B 1f D1 and E and methyl for GE 2270 factors B 2 , Ci, 
C2, C 2a and D 2 ; and 

R4 represents hydrogen for GE 2270 factor Ch, methyl for GE 2270 factors Bi , Efe, Ci , Di , [fe and E 
35 and hydroxymethyl for factor C 2a . 

When antibiotic GE 2270 factors D1 , D 2 and E or a mixture thereof are treated by the same hydrolytic 
process outlined above (and described in European Patent Application Publication No. 406745 and U.S. 
Patent Application No. 547,647) for preparing antibiotic GE 2270 factors A 2 and A3 from antibiotic GE 2270 
factor A, the common moiety W cited above is hydrolyzed to a carboxy moiety leaving the substituents R, 
40 R1 and R* unaltered. 

Therefore, the derivatives of formula II wherein W is a carboxy or an activated ester function, R is 
hydrogen, hydroxymethyl or methoxymethyl, R1 is hydrogen or methyl and R* is hydrogen, methyl or 
hydroxymethyl, with the proviso that when R* is hydrogen or hydroxymethyl then R is methoxymethyl and 
R1 is methyl, can be used as starting materials of the present invention. It has to be clear that as with other 

45 microorganisms, the characteristics of the GE 2270 producing strains are subject to variation. For example, 
artificial variants and mutants of the strain can be obtained by treatment with various known mutagens, such 
as U.V. rays, X-rays, high frequency waves, radioactive rays, and chemicals such as nitrous acid, N-methyl- 
N'-nitro-N-nitroso-guanidine, and many others. All natural and artificial variants and mutants which belong to 
a species of the genus Planobispora and produce antibiotic GE 2270 are deemed equivalent to strain 

50 Planobispora rosea ATCC 53773 for the purposes of this invention. 

As used herein, the term "alky!", either alone or in combination with other substituents, includes both 
straight and branched hydrocarbon groups; more particularly, n (Ci-Cu)alkyr represents a straight or 
branched aliphatic hydrocarbon chain of 1 to 14 carbon atoms such as methyl, ethyl, propyl, 1-methylethyl, 
butyl, 1-methylpropyl, 1,1-dimethylethyl, pentyl, 1-methylbutyl, 2-methylbutyl, 1-hexyl, 2-hexyl, 3-hexyl, 3,3- 

55 dimethyl-1 -butyl, 4-methyl-1 -pentyl and 3-methyl-1 -pentyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 
tridecyl and tetradecyl; likewise, tt (Ci -Chalky!" represents a straight or branched hydrocarbon chain of 1 to 
4 carbon atoms such as those alkyl of 1 to 4 carbons exemplified above. 

As described above the "(Ci-Cujalkyl" moiety may bear 1 to 3 substituents. 



CONH2 
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The term "halo" represents a halogen atom selected from fluoro, chloro, bromo and iodo. 
As used herein, the term "(C3-C&)alkenyr means an alkylene radical having three to six carbon atoms 
and a double bond; it comprises propenyl, 3-butenyl, 2-butenyl, 2-methylpropenyl, 2-pentenyl, 3-hexenyl 
and so on, which may be optionally substituted with a carboxy or a sulfo group. 

5 The expression "a nitrogen containing 5-6 membered heterocyclic ring which may contain 1 to 3 further 
heteroatoms selected from N, S and 0" according to the present invention includes unsaturated, partially 
saturated and wholly saturated ring systems such as pyridine, pyrimidine, pyrazine, pyrrolidine, piperidine, 
piperazine, oxazole, oxazoline, oxazolidine, pyrazoline, pyrazolidine, thiazolidine, morpholine, thiomor- 
pholine, pyrrole, pyrroline, imidazole, imidazolidine, thiadiazole, oxadiazole and tetrazole. 

w In said "nitrogen containing 5-6 membered heterocyclic ring" 1 to 3 ring carbons may optionally bear a 
group carboxy, sulfo, carboxy (Ci-C 4 )alky I and sulfo(Ci-COalkyl and the ring nitrogen atom may optionally 
be substituted by (Ci-COalkyl, carboxy(Ci-C*)alkyl, sulfo(Ci-COalkyl, or benzyl. 

The expression "fully saturated 5-7 membered nitrogen containing heterocyclic ring wherein the 
nitrogen atom may be optionally substituted by (Ci-COalkyl or benzyl" identifies a fully saturated 

75 heterocycle ring of 5-7 members containing a nitrogen atom which can be optionally substituted by (Ci-CO- 
alkyl or benzyl wherein the carbon skeleton may optionally bear one or two substituents selected from (Ci - 
Chalky I, carboxy and sulfo. Said heterocyclic rings are connected with the nitrogen atom of the group: 



20 



25 



45 



< 



R2 



«3 



through a bond between the same nitrogen moiety and a carbon atom of the heterocyclic rest. Examples of 
said radicals are: 1 -methyl-4-pyrrolidinyl, 3-piperidinyl, 1 -ethyl-4-piperidinyl, 1 -benzy l-2,6-dimethy I-4- 
piperidinyl, and 4-carboxy-1-methyl-2-piperidinyl. 

30 When R 2 and R 3 taken together with the adjacent nitrogen atom represent "a fully saturated 5-7 
membered heterocyclic ring which may optionally contain a further heteroatom selected from 0, S and N" 
this expression includes, for instance, the following heterocyclic groups: pyrrolidino, morpholino, piperidino, 
piperazino, thiomorpholino, pyrazolidino, 1 ,3-oxazolidino, 1 ,3-thiazolidino and hexahydroazepino. When the 
further heteroatom is N it may optionally bear a substituent selected from (Ci -Chalky I, benzyl, carboxy, 

35 carboxy (Ci -C*)alkyl, sulfo and suifo(Ci -Chalky I. 

The term "1-deoxy-1-glucityl n identifies a compound of formula (I) wherein Y is a radical deriving from 
glucamine, i.e. 1-amino-1-deoxy-glucitol. The term "2-deoxy-2-glucosyr identifies a compound of formula 
(I) wherein Y is a radical deriving from glucosamine, i.e. 2-amino-2-deoxyglucose. 

A preferred group of compounds of the invention is represented by those compounds of formula I 

40 wherein R represents methoxy methyl, Ri and R4 represent a methyl group and the other substituents are 
as defined above. 

A further preferred group of compounds of the invention are those compounds of formula I wherein R 
represents methoxy methyl, R1 and R+ represent a methyl group, and Y represents a group of formula 



50 



wherein R2 is hydrogen and R3 is defined as above. 

A further preferred group of compounds of the invention is represented by those compounds of formula 
55 I wherein R is methoxy methyl, R1 and R* represent a methyl group and Y is an amino moiety which derives 
from a natural amino acid such as for example glycine, ornithine, serine, aspartic acid, tyrosine, leucine, 
phenylalanine, methionine, proline, threonine, lysine, or a synthetic dipeptide such as glycyllysine, seryl- 
proline, glycylprolinamide, tyrosylprolinamide, threonylprolinamide, leucylprolinamide. 
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A further preferred group of compounds comprises those compounds of formula I wherein R is 
methoxymethyl, Ri and R* are methyl, Y is a group NFfeRa wherein R2 is hydrogen and R3 is a linear alky I 
chain preferably of 3 to 12 carbons, more preferably of 3 to 7 carbons substituted with a group selected 
from COOH, S0 3 H and PO3H2. 

The most preferred compound is represented by the formula I wherein R is methoxymethyl, Ri and R* 
are methyl and Y is a group NR2R3 wherein R2 is hydrogen and R3 is CH2CH2CH2CH2CH2-COOH. 

A further preferred group of compounds of the invention are those compounds of formula I wherein R 
represents hydrogen, hydroxymethyl or methoxymethyl, Ri represents hydrogen or a methyl group, and Y 
represents a group of formula 



wherein R2 is hydrogen and Ra and FU are defined as above. 

A further preferred group of compounds of the invention is represented by those compounds of formula 
I wherein R is hydrogen, hydroxymethyl or methoxymethyl, Ri represents hydrogen or a methyl group, FU 
is hydrogen, methyl or hydroxymethyl with the proviso that when R4 is hydrogen or hydroxymethyl then R 
is methoxymethyl and Ri is methyl, and Y is an amino moiety which derives from a natural amino acid such 
as for example glycine, ornithine, serine, aspartic acid, tyrosine, leucine, phenylalanine, methionine, proline, 
threonine, lysine, or a synthetic dipeptide such as glycyllysine, serylproline, glycylprolinamide, tyrosyl- 
prolinamide, threonylprolinamide, leucylprolinamide. 

A further preferred group of compounds comprises those compounds of formula I wherein R is 
hydrogen, hydroxymethyl or methoxymethyl, Ri is hydrogen or methyl, R* is hydrogen, methyl or 
hydroxymethyl with the proviso that when R* is hydrogen or hydroxymethyl then R is methoxymethyl and 
Ri is methyl, Y is a group NR2R3 wherein R2 is hydrogen and R 3 is a linear alky I chain preferably of 3 to 
12 carbons, more preferably of 3 to 7 carbons substituted with a group selected from COOH, SO3H and 
PO3H2. 

The last preferred group of compounds is represented by those compounds of the formula I wherein R 
is hydrogen, hydroxymethyl or methoxymethyl, Ri is hydrogen or methyl, R4 is as defined above and Y is a 
group NR2R3 wherein R 2 is hydrogen and R3 is CH2CH2CH2CH2CH2-COOH. 

Representative examples of the compounds of the invention, include those compounds of formula I 
wherein R, Ri , Ra and Y are as defined above and 



represents 

-NH 2 

-NHC*H 9 

-NH(CH 2 )*-P0 3 H2 
-NHCH2COOH 
-NH-CH2CONH2 
-NH-CH 2 -CON(C 2 H5)2 





9 



EP 0 565 567 B1 



-NH-CH-COOH 
loOH 

-NH-CHCONH2 
I0NH2 

-NH.CH.COOC2H5 

COOC2H5 
-NH-CH(CH 2 )3CONH2 

COOH 

-NHCH(CH 2 ) 4 CONH2 
loOH 



-NH-CH(CH 2 ) n COOH 
CON(CH 3 ) 2 



wherein n is 2, 3 or 4 
-NH-(CH 2 )n-NH 2 
-NH-(CH 2 )n-NHCH 3 
-NH-(CH 2 )n-N(CH3)2 
-NH-(CH 2 ) n -N(C2H 5 )2 
-HN-(CH 2 ) n -N(CH3 )(C2 H5 ) 

wherein n is 2, 3, 4, 5, 6, 7 or 8 
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-NH-(CH 2 ) 2 -N 



/ \ 

-NH-(CH 2 ) 2 -N^ 

/ \ 

-NH-(CH 2 ) 2 -N^ ^N-CH 2 COOH 



-NH-(CH 2 ) 2 -N ^ ^N-CH 2 C6H 5 



-NH-CH-CH 2 -CH 2 -N(C 2 H 5 ) 2 
-NH-CH 2 -CH 2 .CH 2 -CH 2 .N^ ^N-CH 



-NH-CH 2 -CH 2 
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■NH.CH 2 -CH 2 



10 



75 



N-— -N 



-NH-CH 2 -CH 2 ^/ NH 



20 



25 



.NH-CH2-CH-CH2-CH2-N(C 2 H 5 )2 
j)H 



30 



-nh-ch2-ch.ch 2 -n(ch 3 )2 
Ik 



:h 2 oh 
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•NH-CH 2 -CH 2 



/ 



C2H5 



H 

A 



-NH-CH2 



'N 
I 

CH 3 



-NH-CH2-CH2-CH2-N 




H2-CH2-COOH 



14 



EP 0 565 567 B1 



yCH2) 3 -N(C 2 H5)2 

N 

V 

(CH2)3-N(C 2 H 5 h 



(CH 2 ) 4 -NH 2 

/ 

N 



\ 



CH 2 ) 4 -NH 2 



-NH-CH 2 CH 2 -N 0 

w 



-N S 
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-N NH 



/ \ 

-NHCH2-CH2-N N-CH3 

w 



-N N-CH 2 -C«H5 



-NH-CH2-CH2-N ^ ^N-CH 2 -CH2-S0 3 H 



COOH 
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-NH.CH 2 -CH 2 -N^ ^N-CH 2 .CH2-COOH 




S0 3 H 



COOH 




-N^ ^N-CH2-CH2S0 3 H 

\ y mCH2rC00H 



-NH-(CH 2 ) n -NH-(CH 2 ) m -COOH 

-NH-(CH 2 ) n -NH-(CH 2 ) m -S0 3 H 

-NH-(CH 2 ) n -0-(CH 2 ) m -COOH 

.NH-(CH 2 ) n -0-(CH 2 ) m -S0 3 H 

-NH-(CH 2 ) n -S-(CH 2 ) m -COOH 

-NH-(CH 2 ) n -S-(CH 2 ) m -S0 3 H 
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wherein n is 2, 3, 4 or 5 and m is 1 , 2, 3 or 4 
-NH-(CH 2 ) n -CH = CH-(CH 2 ) m -COOH 
-NH-(CH 2 ) n -CH = CH-(CH 2 ) m -S0 3 H 

wherein n is 1 , 2 or 3 and m is 0, 1 or 2 
5 The compounds of the invention can form salts according to conventional procedures. 

In particular, those compounds of formula I wherein the group -NR^ contains further amine functions 
form acid addition salts. 

In addition, those compounds of the invention which contain acid functions in the -Nf^Fb moiety may 
also form base addition salts. 
70 In general, those compounds of the invention which contain acid and basic functions can form internal 
salts. For the scope of the present invention the "internal salts" are encompassed by the definition of the 
"non-salt" form. 

Preferred addition salts of the compounds of this invention are the pharmaceutical^ acceptable acid 
and/or base addition salts. 

75 With the term "pharmaceutical^ acceptable acid and/or base addition salts" are intended those salts 
with acids and/or bases which from biological, manufacturing and formulation standpoint are compatible with 
the pharmaceutical practice as well as with the use in the animal growth promotion. 

Representative and suitable acid addition salts of the compounds of formula I include those salts 
formed by standard reaction with both organic and inorganic acids such as, for example, hydrochloric, 

20 hydrobromic, sulfuric, phosphoric, acetic, trifluoroacetic, trichloroacetic, succinic, citric, ascorbic, lactic, 
maleic, fumaric, palmitic, cholic, pamoic, mucic, glutamic, camphoric, glutaric, glycolic, phthalic, tartaric, 
lauric, stearic, salicylic, methanesulfonic, dodecylsulfonic (estolic acid), benzenesulfonic, sorbic, picric, 
benzoic, cinnamic and the like acids. 

Representative examples of these bases are: 

25 alkali metal or alkaline-earth metal hydroxides such as sodium, potassium, and calcium hydroxide; ammonia 
and organic aliphatic, alicyclic or aromatic amines such as methylamine, dimethylamine, trimethylamine, 2- 
amino-2-hydroxymethyl-1,3-propanediol (TRIS), picoline and basic aminoacids such as lysine, ornithine, 
arginine and histidine. 

The transformation of the free amino or non-salt compounds of the invention into the corresponding 
30 addition salts, and the reverse, i.e. the transformation of an addition salt of a compound of the invention into 
the non-salt or free amino form, are within the ordinary technical skill and are encompassed by the present 
invention. 

For instance, a compound of formula I can be transformed into the corresponding acid or base addition- 
salt by dissolving the non-salt form in an aqueous solvent and adding a slight molar excess of the selected 
35 acid or base. The resulting solution or suspension is them lyophilized to recover the desired salt. Instead of 
lyophilizing, in some instances, it is possible to recover the final salt by extraction with an organic solvent, 
concentration to a small volume of the separated organic phase and precipitation by adding a non-solvent. 

In case the final salt is unsoluble in an organic solvent where the non-salt form is soluble it is recovered 
by filtration from the organic solution of the non-salt form after addition of the stoichiometric amount or a 
40 slight molar excess of the selected acid or base. 

The non-salt form can be prepared from a corresponding acid or base salt dissolved in an aqueous 
solvent which is then neutralized to free the non-salt form. This is then recovered for instance by extraction 
with an organic solvent or is transformed into another base or acid addition salt by adding the selected acid 
or base and working up as above. 
45 When following the neutralization desalting is necessary, a common desalting procedure may be 
employed. 

For example, column chromatography on controlled pore polydextrane resins (such as Sephadex LH 
20) or silanized silica gel may be conveniently used. After eluting the undesired salts with an aqueous 
solution, the desired product is eluted by means of linear gradient or step-gradient of a mixture of water and 
so a polar or apolar organic solvent, such as acetonitrile/water from 50:50 to about 100% acetonitrile. 

As is known in the art, the salt formation either with pharmaceutical^ acceptable acids (bases) or non- 
pharmaceutically acceptable acids (bases) may be used as a convenient purification technique. After 
formation and isolation, salt form of a compound of formula I can be transformed into the corresponding 
non-salt or into a pharmaceutical^ acceptable salt. 
55 In some instances the acid addition salt of a compound of formula I is more soluble in water and 
hydrophilic solvents and has an increased chemical stability. 

However, in view of the similarity of the properties of the compounds of formula I and their salts, what is 
said in the present application when dealing with the biological activities of the compounds of formula I 
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applies also to their pharmaceutical^ acceptable salts, and viceversa. 

In view of their properties, the compounds of the invention can be used as active ingredients in the 
preparation of medicaments for human or animal treatment. 

In particular, the amide derivatives of the antibiotic GE 2270 compounds of formula I are antimicrobial 
s agents mainly active against gram positive bacteria and gram positive as well as gram negative anaerobes. 

A general procedure for preparing a compound of this invention is represented by the reaction 
(amidation) of a suitable antibiotic GE 2270 compound having formula II 



w 



15 



20 



25 



30 




II 



wherein 

35 W represents a carboxy or an activated ester function; 

R represents hydrogen, hydroxymethyl or methoxy methyl; 
Ri represents hydrogen or methyl; 
R* represents hydrogen, methyl or hydroxymethyl, 
with the proviso that, when R4 represents hydrogen or hydroxymethyl, then simultaneously R is methox- 
40 ymethyl and R1 is methyl; with a selected amino of formula HNR2R3 wherein R2 and Ra have the same 
meanings as above in an inert organic solvent and, when W is carboxy, in the presence of a condensing 
agent. 

In carrying out the amidation for preparing the compounds of this invention, sometimes, it is convenient 
to protect the functions of the reactants which are not involved in the amidation reaction but could result 
45 sensitive to the reaction conditions or negatively affect the reaction course, for instance, yielding undesired 
side-product. 

Furthermore, when the amino acid contains further reactive functions such as amino, carboxy or 
mercapto grape which may interfere with the course of the amidation, these are protected by means of 
methods known per se in the art such as those described in reference books like E. Gross and J. 

50 Meienhofer "The Peptides", Vol. 3, Academic Press, New York, 1981 and M. Bodanszky and A. Bodanszky 
"The Practice of Peptide Synthesis", Springer-Verlag, Berlin.Heidelberg, 1984. These protecting groups 
must be stable at the conditions the amidation reaction takes place and must be easily removable at the 
end of the reaction without affecting either the newly formed amide bond or any other part of the molecule. 
Representative examples of N-protecting groups which may be advantageously used in the process of 

55 the invention for protecting an amino function are carbamate forming reagents characterized by the 
following oxycarbonyl groups: 1,1-dimethylpropynyloxycarbonyl, t-butyloxycarbonyl, vinyloxycarbonyl, ar- 
yloxycarbonyl, cinnamyloxycarbonyl, benzyloxycarbonyl, p-nitrobenzyloxycarbonyl, 3,4-dimethoxy-6- 
nitrobenzyloxycarbonyl, 2,4-dichlorobenzyloxycarbonyl, 5-benzisoxazolylmethyloxycarbonyl, 9-anthranyl- 
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methyloxycarbonyl, diphenylmethyloxycarbonyl, isonicotinyloxycarbonyl, S-benzyloxycarbonyl, and the like. 

A suitable protection for reactive carboxylic acid function is, for instance, by forming an ester function. 

The man skilled in the art is capable, also on the basis of the present disclosure, of deciding which 
functions of the amino HNR 2 Rs need to be protected, how they must be protected and the proper 
5 deprotection reaction which is necessary to free the final compound. 

As it is appreciated by the skilled technician, the ultimate choice of the specific protecting group 
depends on the characteristics of the particular amide derivative which is desired. In fact, this amide 
function of the final compound should be stable at the condition of removal of the protecting group(s). 

Since the conditions of removal of the different protecting groups are known, the skilled technician is 
10 capable of selecting the proper protecting group. 

Inert organic solvents useful for the condensation reaction are those solvents which do not unfavorably 
interfere with the reaction course and are capable of at least partially solubilizing the antibiotic starting 
material. 

Examples of said inert solvents are organic amides, ethers of glycols and polyols, phosphoramides, 
75 sulfoxides. Preferred examples of inert solvents are: dimethylformamide, dimethoxyethane, hexamethyl- 
phosphoramide, dimethylsulfoxide, dioxane, and mixtures thereof. 
Sometimes, water is compatible with the reaction conditions. 

The condensing agent in the process of the invention when W is carboxy is one suitable for forming 
amide bonds in organic compounds and in particular in peptide synthesis. 
20 Representative and preferred examples of condensing agents are (Ci-Ct)alkyl, phenyl or heterocyclic 
phosphorazidates such as, diphenylphosphorazidate (DPPA), diethylphosphorazidate, di(4-nitrophenyl)- 
phosphorazidate, dimorpholylphosphorazidate and diphenylphosphorochloridate or benzotriazol-1-yl-oxy- 
trispyrrolidinophosphoniumhexafluorophosphate (PyBOP). The preferred condensing agent is diphenyl- 
phosphorazidate (DPPA). 

25 In the process of the invention, the amine reactant HNR2R3 is normally used in a slight molar excess. 
In general, a 1- to 2-fold molar excess is used while a 1.2- to 1.5-fold molar excess is preferred. 
For the amidation to proceed, it is necessary that the amine HNR2R3 be capable of forming a salt with 
the carboxy function of the antibiotic starting material. In case the amine HNR2R3 is not strong enough to 
form such a salt in the selected reaction medium, it is necessary to add a salt-forming base to the reaction 
30 mixture at least in an equimolecular amount with the antibiotic starting material. 

Examples of said salt-forming bases are tertiary organic aliphatic or alicyclic amines such as 
trimethylamine, triethylamine, N-methyl pyrrolidine or heterocyclic bases such as picoline, and the like. 

The condensing agent is generally employed in a slight molar excess such as from 1.1 to 1.5 and 
preferably is 1 .2 times the antibiotic GE 2270 starting compound. 
35 In addition, the amine reactant HNR2R3 may also conveniently be introduced in the reaction medium as 
a corresponding acid addition salt, e.g. the hydrochloride. In this case, at least a double molar proportion 
and preferably a 2 to 3 fold molar excess of a strong base capable of freeing the HNFkRa amine from its 
salts, is used. Also in this case, the suitable base is a tertiary organic aliphatic or alicyclic amine like those 
exemplified above. In fact, at least in some instances, the use of salt of the amine HNR2R3, which is then 
40 freed in situ with the above mentioned bases, is greatly preferred especially when the salt is more stable 
than the corresponding free amine. 

The reaction temperature will vary considerably depending on the specific starting materials and 
reaction conditions. In general, it is preferred to conduct the reaction at temperatures between 0-20 *C. 
Also the reaction time vary considerably depending on the other reaction parameters. In general the 
45 condensation reaction is completed in about 5-24 h. 

In any case, the reaction course is monitored by TLC or preferably by HPLC according to methods 
known in the art. 

On the basis of the results of these assays a man skilled in the art will be able to evaluate the reaction 
course and decide when to stop the reaction and start working up the reaction mass according to known 
50 per se techniques which include, for instance, extraction with solvents, precipitation by addition of non- 
solvents, etc., in conjunction with further separations and purifications by column chromatography. 

As already said, when protection of the HNR2R3 reactant is necessary, the protected final compound is 
then de-protected according to procedures which are known per se and mainly depend on the protecting 
group involved. 

55 When an activated ester of GE 2270 is used as the starting material, said ester is one wherein the 
esterified alcohol is providing a leaving group which can be readily displaced and substituted by the amine 
HNR2R3 under reaction conditions which do not modify the other portions of the molecule. The amine 
reactant is usually employed in a molar excess over the activated ester in a solvent which is selected from 
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those mentioned above and the lower alkanols. The' reaction temperature generally ranges between 0 * C 
and 100*C. Examples of the activated ester include lower alkyl esters wherein the lower alkyl moiety is 
optionally substituted by cyano and nitro, phenyl esters substituted by halo and nitro groups as well as the 
ester moiety contained in GE 2270 factor A2. 
5 It is evident that in many instances a compound of the invention may be prepared in more than one 
way and that a compound of the invention may be transformed into another by means of known per se 
reactions. 

For instance when the HNF^Ro amine contains a carboxy or an eater function which can be further 
converted into the corresponding amide derivative, a desired compound of formula I may be prepared by 
10 condensing first said amine with the selected GE 2270 starting material and then converting the carboxy or 
ester function to amide by reaction with the appropriate amine. 

The following tables list the structure formulas of some representative compounds of the invention 
(TABLE I) and their methods of preparation (described in details in the Experimental Section), starting 
materials and reaction yields (TABLE II). 
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55 HPLC Analysis 

The following table (TABLE III) reports the R t of representative examples of compounds of this 
invention. 
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70 



75 



Analysis were run with a Varian model 5000 LC pump equipped with a 10 ul loop injector and a Varian 
2050 variable wavelength detector at 254 nm. 

Columns : Pre-column UChroCart-LiChrosorb RP-8 (5 urn) followed by a column LiChroCart 125-4 LiCh- 
rospher 100 RP-8 (5 urn) 

Eluents: A 0.05 M aq. HCOONH* 

BCH 3 CN 

CTHF 

Method A : isocratic 44% of B in A 

Flow rate: 0.7 ml/min 
Method B : isocratic 40% of B in A 

Flow rate:0.7 ml/min 
Method C : isocratic 38% of B in A 

Flow rate: 0.5 ml/min 
Method D : isocratic 30% of B in A 

Flow rate: 0.7 ml/min 
Method E : isocratic 38% of B in A Flow rate: 0.7 ml/min 

Method F : gradient from 38 to 55% of B in A in 1 1 min according to the following program 



20 



25 



Time (min) 


%B in A 


0 


38 


6 


38 


7 


45 


10 


45 


11 


55 



30 



35 



Flow rate: 0.7 ml/min 

Method G : gradient from 38 to 55% of B in A in 25 min according to the following program 



Time (min) 


%B in A 


0 


38 


6 


38 


10 


44 


15 


44 


25 


55 



40 



45 





Flow rate: 0.7 ml/min 


Method H: 


isocratic 55% of B in A 




Flow rate: 0.7 ml/min 


Method I: 


isocratic 60% of B in A 




Flow rate: 0.7 ml/min 


Method L: 


isocratic 48% of B in A 




Flow rate: 0.7 ml/min 


Method M: 


gradient according to the following program: 
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Time (min) 


%A 


%B 


%C 


0 


74 


10 


16 


20 


62 


19 


19 



Flow rate: 0.7 ml/min 



TABLE III 
HPLC Analysis 



Compound 


Method 


Rt(min) 


K 


1 


A 


2.56 


0.92 


2 


D 


A AO l 

4.09 


1.15 


3 




0.21 


1 .1 Z 


4 


D 


14.70 


i .79 


5 


' c 

C 


C OA 


l.zo 


6 


A 


A AC 

4.05 


1 AC 
i. 40 


7 


A 


4.52 


1 .03 


8 


A 

A 






9 


E 


5.32 


1.18 


10 


E 


4.22 


0.90 


11 


F 


14.30 


3.05 


12 


F 


5.99 


1.28 


13 


E 


4.88 


1.04 


14 


G 


| 14.09 


3.01 


15 


G 


17.60 


3.76 


16 


G 


13.77 


2.94 


17 


G 


23.75 


5.07 


18 


G 


7.49 


1.60 



K = Relative Retention time 
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TABLE III (continued) 
HPLC Analysis 



Compound 
No. 


Method 


Rt(min) 


K 


19 


F 


8.84 


1.89 


20 


G 


17.77 


3.78 


21 ] 


6 


31.10 


6.64 


22 


F 


5.01 


1.07 


23 


F 


4.40 


0.94 


24 


F j 


6.27 


1.34 


25 


F 


11.17 


2.39 


26 


F 


29.04 


6.02 


27 


F 


6.28 


1.34 


28 


F 


12.14 


2.59 


29 


F 


8.02 


1.71 


30 


E 


6.81-7.61 
anomerk mixture 


1.45-1.62 
anomerk mixture 


31 


F 


17.64 


3.76 


32 


B 


9.64 


2.70 


33 


H 


15.10 


7.40 


34 


I 


7.22 


3.92 


35 


L 


10.28 


4.11 


36 


F 


19.32 


4.13 



K s Relative Retention time 



44 



# 



EP 0 565 567 B1 



TABLE III (continued) 

HPLC Analysis 



Compound 
No. 


Method 


R t (min) 


K 


37 


F 


14.56 


3.11 


38 


F 


11.00 


2.35 


39 


F 


9.48 


2.02 


40 


F 


6.84 


1.46 


41 


F 


3.95 


0.84 


42 


M 


17.23 


1.32 


43 


M 


15.76 


1.52 


44 


M 


16.64 


1.50 


19 


M 


20.81 


1.32 



K = Relative Retention tier* 

K = Relative Retention time = Rt amide/R t GE 2270 proper 

starting material (i.e. the 
compound of formula II wherein 
WisCOOH) 



EXPERIMENTAL SECTION 

40 

TABLE IV - N.M.R. 

The 1 H-NMR spectra were recorded with a Bruker spectrometer in DMSCHfe - 
(hexadeuterodimethylsulfoxide) using TMS as the internal standard (5 0.00 ppm) [6, ppm, multiplicity) at 250 
45 MHz and/or 500 MHz (s = singlet, br s = broad singlet, d = doublet, dd= doublet of doublets, t = triplet, m- 
multiplet) 

TABLE V - I.R. 

so The infrared spectra (IR) were recorded with a Perkin Elmer mod. 580 spectrophotometer in nujol mull. 
TABLE VI - U.V. 

The ultraviolet absorption spectra were recorded with a Perkin Elmer Model 320 spectrometer. 
55 It will be clear to the skilled technician that the data represented in TABLES IV, V and VI below, do not 
represent all the values of the peaks obtained but only the values of those peaks which permit to 
characterize the single substance. 
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so The antimicrobial activity of the compounds of the invention can be demonstrated by a series of 
standard tests in vitro. 

MIC for Propionibacterjum acnes , and Bacteroides fragilis are determined by agar dilution (inocula 
10V10 5 CFU/spot). MIC for other organisms are determined by microbroth dilution (inocula 10 4 to 10 5 
CFU/ml). Incubation times are 18-24 h, except for Haemophilus influenzae , P. acnes , B. fragilis (48 h). All 
55 organisms are incubated at 37 °C; H. influenzae is incubated in a 5% CO2 atmosphere, anaerobes in an 
anaerobic gas mixture. Media used are: Iso-Sensitest broth (Oxoid) (Staphylococci , Streptococcus faecalis , 
Escherichia coli , Proteus vulgaris ); brain heart infusion broth (Difco) + 1% Supplement C (Difco) (H. 
influenzae ). 
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The minimal inhibitory concentrations (MIC, microgram/ml) for some microorganisms are reported 
below in Table VII. 
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In view of their properties, the compounds of the invention can be used as active ingredients in the 
55 preparation of medicaments for human or animal treatment. 

In particular, the amide derivatives of the antibiotic GE 2270 compounds of formula I are antimicrobial 
agents mainly active against gram positive bacteria and gram positive as well as gram negative anaerobes. 
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The main therapeutic indication of the antibiotic substances of the invention is thus in the treatment of 
infections related to the presence of microorganisms susceptibte to them. 

The term "treatment" is intended to encompass also prophylaxis, therapy and cure. 

The patient receiving this treatment is any animal in need, including primates, in particular humans, and 
5 other mammals such as equines, cattle, swine and sheep; and poultry and pets in general. 

The compounds of the invention can be administered as such or in admixture with pharmaceutical ly 
acceptable carriers and can also be administered in conjunction with other antimicrobial agents. Conjunctive 
therapy, thus includes sequential, simultaneous and separate administration of the active compounds in a 
way that the therapeutical effect of the first administered one is not entirely disappeared when the 
10 subsequent is administered. 

A preferred pharmaceutical formulation is represented by a formulation suitable for a topical application 
on an intact or damaged skin or mucous membrane. Examples of such formulations are powders, 
ointments, creams and lotions. The excipients in these formulations are the usual pharmaceutical ly 
acceptable vehicles such oleaginous ointment bases (e.g. cetyl esters wax, oleic acid, olive oil, paraffin, 
75 spermaceti, starch glycerite); absorbent ointment bases (e.g. anhydrous lanolin, hydrophilic petrolatum), 
emulsion ointment bases (e.g. cetyl alcohol, glyceryl monostearate, lanolin, stearic acid), water-soluble 
ointment bases (e.g. glycol ethers and their derivatives which include polyethylene glycols, poly(oxy-1 ,2- 
ethanediyl)-alpha-hydro-omega-hydroxy-octadecanoate, polysorbates, and polyethylene glycols mono- 
stearates). 

20 These formulations may contain other known excipients, such as preservatives and are prepared as 
known in the art and reported in reference handbooks such as Remington's Pharmaceutical Sciences, 
Seventeenth edition, 1985, Mack Publishing Co. 

The compounds of the invention can also be formulated into formulation suitable for parenteral 
administration according to procedures known per se in the art. For instance, a compound of the invention 
25 is formulated with polypropylene glycol or dimethylacetamide and a surface-active agent such as polyox- 
yethylene sorbitan mono-oleate or polyethoxylated castor oil. 

A preferred formulation for parenteral administration includes the following excipients: Cremophor® EL 
(polyoxyl 35 castor oil USP/NF) 20%, propylene glycol 5-10%. 

Preferably, this formulation is used for i.v. administration in the treatment of any infection involving a 
30 microorganism susceptible to an antibiotic of the invention. 

An example of a suitable formulation used for i.v. is the following 



compound No. 19 


100 mg 


propylene glycol 


1 ml 


water for injection q.s. 


5 ml 


phosphate buffer pH 8-8.5 



In the treatment of pseudomembranous colitis or other diseases attributable to the presence of 
40 anaerobes in the gastrointestinal tract, an effective dose of the compounds of the invention may be 
administered orally in suitable pharmaceutical form such as a capsule or an aqueous suspension. 

The dosage of the active ingredient depends on many factors which include type, age and conditions of 
the patient, specific active ingredient and formulation selected* for administration, administration schedule, 
etc. 

45 In general, effective antimicrobial dosages are employed per single unit dosage form. Repeated 
applications of these dosage forms, e.g. from 2 to 6 times a day, are in general preferred. An effective 
dosage may be in general in the range 0.5-50 mg/kg body weight/day. 

A preferred topic preparation is an ointment containing from 1% to 10% of a compound of the present 
invention. 

50 Anyway, the prescribing physician will be able to determine the optimal dosage for a given patient in a 
given situation. 

Besides their use as medicaments in human and veterinary therapy, the compounds of the invention 
can also be used as animal growth promoters. 

For this purpose, a compound of the invention is administered orally in a suitable feed. The exact 
55 concentration employed is that which is required to provide for the active agent in a growth promotant 
effective amount when normal amounts of feed are consumed. 

The addition of the active compound of the invention to animal feed is preferably accomplished by 
preparing an appropriate feed premix containing the active compound in an effective amount and 
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incorporating the premix into the complete ration. 

Alternatively, an intermediate concentrate or feed supplement containing the active ingredient can be 
blended into the feed. The way in which such feed premixes and complete rations can be prepared and 
administered is described in reference books (such as "Applied Animal Nutrition", W.H. Freedman and Co., 
5 S. Francisco, USA, 1969 or "Livestock Feeds and Feeding", O and B books, Corvallis, Oregon, USA, 1977). 

The following examples further illustrate the invention and should not be interpreted as limiting it in any 
way. 

EXAMPLES OF THE INVENTION 

10 

PROCEDURE A - Reaction of GE 2270 factor A3 starting material with the selected amine 
Example 1 : 

75 Preparation of compounds no. 15, 29, 30, 32, 33 

To a stirred solution of 1 mmol of GE 2270 factor Aa (prepared as described in European Patent 
Application Publication No. 406745) in 10 ml of dimethylformamide (DMF), 1.2 mmols of the selected 
amine, 1 .4 mmols of triethylamine (TEA) and 1 .2 mmols of diphenylphosphorazidate (DPPA) were added at 

20 0 • C. (If the salt (chloride, p-toluenesulfonate, etc) of the selected amine was used, a double amount of TEA 
had to be used). The temperature was allowed to rise to room temperature and stirring was continued for 
about 4 h. The reaction mixture was then acidified with 1N aq HCI to about pH 3 and then diluted with water 
to complete precipitation of the product. The wet solid was dried in air and then purified by flash 
chromatography on silica gel 60 (230 - 400 mesh ASTM - Merck) eluting with 3 to 5% methanol in 

25 chloroform. Fractions containing the title compound were pooled together and the solvent evaporated. 
Trituration of the solid with ethyl ether yielded the title compound as a fine powder. 

PROCEDURE Al - Reaction of GE 2270 factor A3 starting material with the selected amine containing 
further reactive functional group(s), all of which protected, and subsequent removal of the protecting group- 
(s). 

30 

Example 2 : 

Preparation of compounds no. 34, 36 

35 The reaction was substantially carried out as described in Example 1. Once the reaction product had 
been purified by flash chromatography, 1 mmol of the solid obtained was treated with 7 ml of cold 
trifluoroacetic acid (TFA). The suspension was swirled for a few minutes until a solution was obtained and 
TFA was evaporated "in vacuo" in the cold. The gummy product still containing traces of TFA was then 
treated with ethyl ether and the title compound was obtained as the trifluoroacetate salt in the form of a fine 

40 powder. 

Example 3 : 

Preparation of compounds no. 1 , 3 to 10, 18 to 21 , 39 

45 

The reaction was substantially carried out as described in Example 1 . Once the reaction product had 
been purified by flash chromatography, 1 mmol of the solid obtained was dissolved in 20 ml of dioxane and 
1 .2 ml of 1 N aq NaOH were added under stirring at room temperature. After 5 h the solution was acidified 
with 1 N aq HCI to pH 2 and diluted with water to complete precipitation of the title compound which was 
50 filtered off and allowed to dry in air yielding the title compound as a fine powder. 

Example 4 : 

Preparation of compound no. 2 

55 

The reaction was carried out as described in Example 3. Once hydrolysis of the ester function had been 
accomplished and the compound had been allowed to dry in air, 1 mmols of the solid obtained was 
dissolved in 20 ml of TFA and 50 mmols of thioanisole were added under stirring at room temperature as 
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described by Y. Kiso et al., Chem. Pharm. Bull. 28, 673, 1980. After 3.5 h, TFA was evaporated "in vacuo" 
in the cold and the residue taken up in a minimum amount of 1 % methanol in chloroform. Addition of ethyl 
ether induced the precipitation of the title compound which was filtered, washed with more ethyl ether and 
dried "in vacuo" to yield the trifluoroacetate salt of the title compound as a fine powder. 

5 

Example 4b»s : 

Preparation of compound no. 37 

10 The reaction was substantially carried out as described in Example 1. Once the starting material had 
disappeared from the reaction mixture, water was added and the precipitate obtained was filtered off, 
washed with additional water and allowed to dry in air. The crude material was then dissolved in 3 ml of 
THF and stirred overnight at room temperature in the presence of 10% aq. HCI. Dilution with water provided 
complete precipitation of the product which was filtered off and allowed to dry in air. The solid was then 

75 purified by flash chromatography on silica gel 60 (230 - 400 mesh ASTM - Merck) eluting with 2 to 4% 
methanol in chloroform. Fractions containing the title compound were pooled together and the solvent 
evaporated yielding a pale yellow powder. 

• PROCEDURE B - Reaction of GE 2270 factor A3 starting material with the selected amine containing 
unprotected acid moieties. 

20 

Example 5 

Preparation of compounds no. 19, 22 to 28, 40, 41 

25 1.1 mmols of DPPA were added at 0°C to a stirred solution of 1 mmo! of GE 2270 factor A3 and 1.5 
mmols of TEA in 10 ml of DMF. The temperature was allowed to rise to room temperature and stirring was 
continued for 4.5 more hours. 1 .5 mmols of the selected amino and 2 mmols of TEA were then added to 
the solution at room temperature and stirring was continued at the same temperature for 5 more hours. (If 
the selected amine contained more than one acid function, the amount of TEA was adjusted so to free the 

30 amino group). The reaction mixture was then acidified with 1 N aq HCI to about pH 2 and then diluted with 
water to complete precipitation of the product. The wet solid was dried in air and then purified by flash 
chromatography on silica gel 60 (230 - 400 mesh ASTM - Merck) eluting with 5 to 10% methanol in 
chloroform. Fractions containing the title compound were pooled together and the solvent evaporated. 
Trituration of the solid with ethyl ether yielded the title compound as a fine powder. 

35 . PROCEDURE Bl - Reaction of GE 2270 factor A3 starting material with the selected amine containing 
reactive functional group(s), all of which are variously protected, in addition to the unprotected acid group- 
(s) and subsequent removal of the protecting group(s). 

Example 6 : 

40 

Preparation of compounds no. 11, 12 

The reaction was substantially carried out as described in Example 5. Once the reaction product had 
been purified by flash chromatography, 1 mmol of the solid obtained was dissolved in 20 ml of TFA and 50 
45 mmols of thioanisole were added under stirring at room temperature. After 3.5 h, TFA was evaporated "in 
vacuo" in the cold and the residue taken up in a minimum-amount of 1% methanol in chloroform. Addition 
of ethyl ether induced the precipitation of the title compound which was filtered, washed with more ethyl 
ether and dried "in vacuo" to yield the trifluoroacetate salt of the title compound as a fine powder. 

PROCEDURE C - Reaction of selected amide derivatives of GE 2270 factor A3 as starting material with 
50 the selected reagent. 

Example 7 

Preparation of compounds no. 14, 15, 16, 17 from compounds no. 1, 5, 10, 6 respectively 

55 

To a stirred solution of 1 mmol of the appropriate amide derivative of GE 2270 factor A3 (prepared as 
described in the previous examples) in 10 ml of DMF, 1.2 mmols of the selected amine, 1.4 mmols of TEA 
and 1 .2 mmols of DPPA were added at 0 • C. (If the salt (chloride, p-toluenesulfonate, etc) of the selected 
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amine was used, a double amount of TEA had to be used). The temperature was allowed to rise to room 
temperature and stirring was continued for about 4 h. The reaction mixture was then acidified with 1 N aq 
HCI to about pH 3 and then diluted with water to complete precipitation of the product. The wet solid was 
dried in air and then purified by flash chromatography on silica gel 60 (230 - 400 mesh ASTM - Merck) 
5 eluting with 3 to 5% methanol in chloroform. Fractions containing the title compound were pooled together 
and the solvent evaporated. Trituration of the solid with ethyl ether yielded the title compound as a fine 
powder. 

PROCEDURE CI - Reaction of the selected amide derivative of the GE 2270 factor A3 as starting 
material with the selected reagent which contains further reactive functional group(s), all of which protected, 
10 and subsequent removal of the protecting group(s). 

Example 8 : 

Preparation of compound no. 13 from compound no.3 

75 

The reaction was carried out as described in Example 7. Once the reaction product had been purified 
by flash chromatography, 1 mmol of the solid obtained was dissolved in 20 ml of dioxane and 1.2 ml of 1N 
aq NaOH were added under stirring at room temperature. After 5 h the solution was acidified with 1N aq 
HCI to pH 2 and diluted with water to complete precipitation of the title compound which was filtered off and 
20 allowed to dry in air yielding the title compound as a fine powder. 

Example 9 : 

Preparation of compound no. 31 from compound no. 36 

25 

To a stirred solution of 1 mmol of the appropriate amide derivative of GE 2270 factor A3 (prepared as 
described in the previous examples) in 10 ml of 10% methanolic chloroform, 1.2 mmols of TEA and 1.1 
mmols of the selected reagent (see table II) were added at room temperature. After 20 min the solvent was 
evaporated "in vacuo" and the residue treated with 5% aq Na2C03. The solid obtained was filtered off, 
30 washed with more 5% Na^COa and water and finally redissolved in 10 ml of methanol. To this solution, 0.5 
ml of water and 0.1 mmols of p-toluenesulfonic acid were added and the reaction mixture was stirred at 
room temperature overnight. The solution was then reduced to a small volume (about 2 ml) under vacuum 
and water was added to precipitate the title compound which, after drying in air, was obtained as a fine 
powder. 

35 

Example 9bis : 

Preparation of compound no. 38 from compound no. 37 

40 To a stirred solution of 0.23 mmols of the appropriate amide derivative of GE 2270 factor A3 (prepared 
as described in the previous examples) in 40 ml of ethanol, 9.2 mmols of acetic acid, 9.2 mmols of sodium 
acetate and 0.506 mmols of the selected reagent (see table II) were added at room temperature. After 2 
hours 0.46 mmols of NaBH 4 (Fluka) were added and stirring was continued overnight at the same 
temperature. Evaporation of the solvent provided a crude material which was washed with 10 ml of 1N HCI, 

45 filtered and allowed to dry in air. The solid was then purified by flash chromatography on silica gel 60 (230 - 
400 mesh ASTM - Merck) eluting with 0 to 10% methanol in dichloromethane. The fractions containing the 
methyl ester of the title compound (intermediate) were pooled together and the solvent evaporated 
providing a solid which was redissolved in 2 ml dioxane and treated overnight with a 1 .2 molar excess of 1 N 
NaOH at room temperature. Evaporation of the solvent gave a solid which was further purified by trituration 

50 with a 1:1 (v/v) mixture of ethyl acetate.methanol yielding the title compound as a fine powder. 
PROCEDURE D - Reaction of GE 2270 factor A2 starting material with the selected amine 

Example 10 : 

55 Preparation of compound No. 35 

1 mmol of GE 2270 factor A2 (prepared as described in European Patent Application Publication No. 
406745) was dissolved in 10 ml of a saturated solution of methanolic ammonia. The solution was allowed to 
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stand for 3 days at room temperature and then evaporated "in vacuo". The residue was taken up in 2 ml of 
methanol and the title compound precipitated with water, filtered off and allowed to dry in air. Trituration 
with ethyl ether yielded the title compound as a fine powder. 

PROCEDURE E - Preparation of a salt of a compound of the invention. 

5 

Example 1 1 : 

Preparation of the arginine salt of compound No. 19 

w To a suspension of 3 g of compound No. 19 (2.42 mmols) in 180 ml of dioxane, a solution of 423 mg of 

L-arginine (2.42 mmols) in 120 ml of water were added under stirring and the non clear solution was thus 

lyophilized to recovered the desired salt 

PROCEDURE F - Reaction of GE 2270 factor C2 a starting material (i.e. the compound of formula II 

wherein R is methoxy methyl, Ri is methyl, FU is hydroxymethyl and W is COOH) with the selected amine 
75 containing further reactive functional group(s), all of which protected, and subsequent removal of the 

protecting group(s). 

Example 12 : 

20 Preparation of compound no. 42 

The reaction was carried out as described in Example 3 using GE 2270 factor C 2a starting material 
instead of factor A3. 

PROCEDURE G - Reaction of GE 2270 factor C 2a starting material as described in procedure F with the 
25 selected amine containing unprotected acid moieties. 

Example 13 : 

Preparation of compound no.42 

30 

The reaction was carried out as described in Example 5 using GE 2270 factor C 2a starting material 
instead of factor A3. 

PROCEDURE H - Reaction of GE 2270 factor D1 starting material (i.e. the compound of formula II 
wherein R and R1 are hydrogen, R+ is methyl and W is COOH) with the selected amine containing further 
35 reactive functional group(s), all of which protected, and subsequent removal of the protecting group(s). 

Example 14 : 

Preparation of compound no. 43 

40 

The reaction was carried out as described in Example 3 using GE 2270 factor Di starting material 
instead of factor A3. 

PROCEDURE I - Reaction of GE 2270 factor D1 starting material as described in procedure H with the 
selected amine containing unprotected acid moieties. 

45 

Example 15 : 

Preparation of compound no.43 

50 The reaction was carried out as described in Example 5 using GE 2270 factor D1 starting material 
instead of factor A3. 

PROCEDURE J - Reaction of GE 2270 factor D2 (i.e. the compound of formula II wherein R is 
hydroxymethyl, R1 and R* are methyl and W is COOH) starting material with the selected amine containing 
further reactive functional group(s), all of which protected, and subsequent removal of the protecting group- 
55 (s). 
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Example 16 : 

Preparation of compound no. 44 

5 The reaction was carried out as described in Example 3 using GE 2270 factor D2 starting material 
instead of factor A3. 

PROCEDURE K - Reaction of GE 2270 factor D 2 starting material as described in procedure J with the 
selected amine containing unprotected acid moieties. 

10 Example 17 : 

Preparation of compound no.44 

The reaction was carried out as described in Example 5 using GE 2270 factor D2 starting material 
75 instead of factor A3. 

PROCEDURE L - Reaction of a mixture of minor factors (C 2a , Di, D 2 and E) of antibiotic GE 2270 
(starting material) with the selected amine containing further reactive functional group(s), all of which 
protected, and subsequent removal of the protecting group(s). 

20 Example 18 : 

The reaction was carried out as described in Example 3 using a mixture of minor components (C 2a , Di , 
D2 and E) of antibiotic GE 2270 starting material instead of factor A3 and methyl 6-aminocaproate 
hydrochloride (Fluka). R t (min) refer to HPLC method M reported in the HPLC analysis section. 
25 When Y = -NHCH 2 CH 2 CH2CH2CH 2 COOCH3, R t (min) are respectively 43.43 for GE 2270 factor C 2a , 
39.42 for GE 2270 factor Di , 42.29 for GE 2270 factor D 2 and 37.41 for GE 2270 factor E. 

When Y = -NHCH 2 CH 2 CH 2 CH 2 CH 2 COOH, R t (min) are respectively 17.23 for GE 2270 factor C 2a , 15.76 
for GE 2270 factor Di , 16.64 for GE 2270 factor D 2 and 15.13 for GE 2270 factor E. 

PROCEDURE M - Reaction of a selected mixture of minor components (C 2a , Di , D2 and E) of antibiotic 
30 GE 2270 starting material with the selected amine containing unprotected acid moieties. 

Example 19 : 

The reaction was carried out as described in Example 5 using a selected mixture of minor components 
35 (C 2a , Di , D 2 and E) of antibiotic GE 2270 starting material instead of factor A3 and 6-aminocaproic acid 
(Fluka). 

R t (min) refer to Method M reported in the HPLC analysis section and are respectively 17.23 for GE 
2270 factor C 2a , 15.76 for GE 2270 factor Di , 16.64 for GE 2270 factor D2 and 15.13 for GE 2270 factor E. 

40 PREPARATION OF THE STARTING MATERIALS 

1 . The following starting materials have been purchased from Fluka (Fluka, Chemika-Biochemika, Buchs, 
Switzerland): 

Glycine ethyl ester hydrochloride, 
45 L-threonine methyl ester hydrochloride, 

L-tyrosine methyl ester hydrochloride, 

L-leucine methyl ester hydrochloride, 

L-phenylalanine methyl ester hydrochloride, 

L-methionine methyl ester hydrochloride, 
50 L-proline methyl ester hydrochloride, 

Na-Cbz-L-lysine, 

methyl 4-ami nob uty rate hydrochloride, 
methyl 6-aminocaproate hydrochloride, 
6-aminocaproic acid, 
55 4-(methylamino)benzoic acid, 
piperidine-4-carboxylic acid, 
N-methyl-D-glucamine, 
D( + )-glucosamine hydrochloride, 
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2- dimethylaminoethylamine, 
amino acetaldehyde dimethylacetal, 
^-alanine ethyl ester hydrochloride. 

2. The following starting materials have been purchased from Sigma (Sigma, Biochemicals Organic 
5 Compounds, St. Louis, U.SA): 

N5-Cbz-L-ornithine, 

L-aspartic acid dimethyl ester hydrochloride. 

3. The following starting materials have been purchased from Aldrich (Aldrich, Catalogo Prodotti di 
Chimica Fine, Milano, Italy): 

w L-Prolinamide, 
taurine, 

3- amino-1-propanesulfonic acid, 

3- aminopropylphosphonic acid, 

4- amino-1 -benzylpiperidine. 

75 

4. Production of antibiotic GE 2270 for preparing antibiotic GE 2270 factors A, Bi , B2, Ci , C2, C 2a , Di, D2, 
and E 

A culture of Planobispora rosea ATCC 53773 is grown on an oatmeal agar slant for two weeks at 28- 
20 30 *C and then used to inoculate 500 ml flasks contajning 100 ml of a seed medium of the following 
composition: 



Starch 


20 g/l 


Polypeptone 


5g/l 


Yeast extract 


3 g/l . 


Beef extract 


2 g/l 


Soybean meal 


2 g/l 


Calcium carbonate 


1 g/l 


Distilled water q.s. 


100 ml 


(adjusted to pH 7.0 before sterilization) 



The flask is incubated on a rotary shaker (200 rpm) at 28-30 *C for 92 h. The obtained culture is then 
used to inoculate a jar fermenter containing 4 liters of the same medium and the culture is incubated at 28- 
30 • C for 48 hours with stirring (about 900 rpm) and aeration (about one standard liter of air per volume per 
minute). 

The obtained broth is transferred to a fermenter containing 50 I of the following production medium: 



Starch 


20 g/l 


Peptone 


2.5 g/l 


Hydrolyzed casein 


2.5 g/l 


Yeast extract 


3 g/l 


Beef extract 


2 g/l 


Soybean meal 


2 g/l 


Calcium carbonate 


1 g/l 


Distilled water 


q.s. 


(adjusted to pH 7.0 before sterilization) 

and incubated for about 72 hours at 28-30 *C. 



Antibiotic production is monitored by paper disc agar assay using B. subtilis ATCC 6633 grown on 
minimum Davis medium. The inhibition zones are evaluated after incubation overnight at 35 *C. 

55 4a) Recovery of crude antibiotic GE 2270 

The fermentation mass (50 I) obtained above is harvested and submitted to filtration in the presence of 
a filter aid (Clarcell). 
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Antibiotic GE 2270 is found mainly in the mycelium, even if a certain amount of it can be recovered 
also from the filtrates. 

The filtrate is adjusted to about pH 7.0 and extracted with ethyl acetate (50 I). The organic phase is 
separated by centrifugation and concentrated to a small volume under reduced pressure. The obtained oily 
5 residue is then treated with petroleum ether to precipitate crude antibiotic GE 2270 that is collected by 
filtration and dried. 415 mg of crude antibiotic GE 2270 complex is obtained. 

The mycelium is extracted twice with 20 I of methanol and the pooled extracts are concentrated under 
reduced pressure to give an aqueous residue which is extracted twice with ethyl acetate. Crude antibiotic 
GE 2270 (6.06 g) is precipitated by addition of petroleum ether from the concentrated organic phase. 

w 

4b) Isolation of antibiotic GE 2270 factor A 

The crude obtained from the mycelium according to the procedure described above (3 g) is dissolved 
in tetrahydrofuran and concentrated under reduced pressure in the presence of silica gel (230-400 mesh). 
75 The obtained solid residue is collected and applied to a chromatography column containing 300 g of silica 
gel (230-400 mesh) prepared in methylene chloride (CH 2 CI 2 ).The column is developed first with methylene 
chloride (2 I) and then sequentially with 1 .5 I mixtures of methylene chloride and methanol in the following 
ratios: 98/2; 96/4, 94/6, 92/8, 90/10 and 88/12 (v/v). 

Practions are collected, analyzed by TLC, HPLC or microbiologically against B. subtilis and pooled 
20 according to their antibiotic content. 

The pooled fractions containing antibiotic GE 2270 factor A are concentrated under reduced pressure to 
give an oily residue which is solubilized with tetrahydrofuran. 

From this solution, antibiotic GE 2270 factor A (600 mg) is precipitated by adding petroleum ether. 

25 4bis) Isolation of mixtures of minor components of antibiotic GE 2270 

A representative mixture particularly enriched in the minor factors C 2a , Di , D 2 and E was established by 
HPLC comparison with analytical samples of each single component. 

R, (min) refer to HPLC method M reported in the HPLC analysis section and are 20.55 for GE 2270 
30 factor C 2a , 17.43 for GE 2270 factor Di ,18.17 for GE 2270 factor D2, and 16.61 for GE 2270 factor E. 

Concentration of this fraction under reduced pressure produced an oily residue which was redissolved 
in tetrahydrofuran and precipitated with petroleum ether as whitish powder. 

4c) Separation and isolation of antibiotic GE 2270 factors D1 , D2, and E 

35 

Antibiotic GE 2270 factors Di, D2 and E are separated and purified from the above obtained crude 
mixture by preparative HPLC using a 250x20 mm column packed with Nucleosil® C18 (silica gel 
functionalized with octadecylsilane groups) (5 urn) and eluted with mixtures of Phase A: 
CH 3 CN:tetrahydrofuran:40 mM HCOONH4 (40:40:20) (v/v/v); Phase B: CH 3 CN:tetrahydrofuran:40 mM 

40 HCOONH4 (10:10:80) (v/v/v). The antibiotic mixture (6 mg) was solubilized in 3 ml of Phase B and 1 ml of 
Phase A and was injected into the HPLC column which was eluted at a flow rate of 14 ml/min with a 26:74 
(v/v) mixture of Phase A and B. The eluted fractions were collected according to the UV absorption profile 
at 254 nm. The fractions of subsequent chromatographic runs having homogeneous content were pooled 
and concentrated under reduced pressure to eliminate CH 3 CN. The residual solution showed antibacterial 

45 activity against Staphylococcus aureus Tour L165 by paper disc assay. These solutions were lyophilized 
at least three times to remove completely the HCOONH4. buffer residue from the HPLC phases. 

The yields were as follows: antibiotic GE 2270 factor E, 11 mg; antibiotic GE 2270 factor Di, 12 mg; 
antibiotic GE 2270 factor D2, 10 mg. 

50 4d) Isolation of a purified mixture containing antibiotic GE 2270 factor C 2a and other GE 2270 factors 

The preparations of crude GE 2270 factors from 6 repeated fermentations were pooled and solubilized 
into 12 I of CH2CI 2 :methanol (93:7) (v/v). The insoluble material was removed by filtration and the solution, 
containing the antibiotic complex, was applied to a 13 kg (230-400 mesh) silica gel column equilibrated in 
55 CH 2 CI 2 :methanol (93:7) (v/v). Antibiotic GE 2270 factor C 2a was eluted from the column by eluting with 
CH 2 CI 2 : methanol (93:7) (v/v). The fractions containing it (HPLC analysis) were pooled, were concentrated 
under reduced pressure and were dried to yield 23.5 g of antibiotic GE 2270 factor C 2a in mixture with other 
minor factors. 
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A portion (5.5 g) of this preparation was again purified by flash chromatography on a column containing 
400 g of silica gel (230-400 mesh) equilibrated in methylene chloride (CH2CI2). The column was developed 
first with methylene chloride (1 liter) and then sequentially with a series of mixtures of methylene chloride / 
methanol in the following ratios (v/v): 96/4 (3 liters); 94/6 (1 liter); 92/8 (2 liters); 90/10 (6 liters) and 88/12 (4 
5 liters). 

The fractions containing mainly GE 2270 factor C 2a (HPLC analysis) were pooled and were con- 
centrated. The antibiotic preparation (646 mg) was precipitated upon addition of petroleum ether. 

4e) Isolation of pure antibiotic GE 2270 factor C2 3 

10 

The purified mixture containing mainly antibiotic GE 2270 factor C 2a was further purified by preparative 
HPLC from the above described preparation. 

A portion of the above described preparation of the antibiotic (10 mg) was solubilized in 1 ml of Phase 
A (CH 3 CN : tetrahydrofuran : 40 mM HCOONH* - 40:40:20) (v/v/v) and 1 ml of Phase B (CH 3 CN : 

75 tetrahydrofuran : 40 mM HCOONhU -10:10:80) (v/v/v) and was injected into a HPLC 250x20 mm Hibar 
column (E. Merck; Darmstadt F.R. Germany) packed with 7 urn Nucleosil®C18 (silica gel functionalized with 
octadecylsilane groups) which was equilibrated with a mixture of 40% Phase A and 60% Phase B. The 
column was eluted at 15 ml/min flow rate with a 22 minutes linear gradient from 40% to 50% of Phase A. 
The UV detection was 254 nm. The fractions of 10 subsequent chromatographic runs containing the pure 

20 antibiotic of the title were pooled and were concentrated under reduced pressure to eliminate CH 3 CN. 
Antibiotic GE 2270 factor C 2a precipitated from water. The precipitate was collected by centrifugation, was 
washed twice with distilled water and was dried under vacuum yielding 66 mg of the pure antibiotic. 

5. Preparation of antibiotic GE 2270 factor A2 

25 

Antibiotic GE 2270 factor A (prepared as described above) (86 mg) is dissolved in 17 ml of 95% 
ethanol and 1.7 ml of acetic acid. After incubation at 60 °C for 24 h, the resulting solution is diluted with 
0.1 M sodium phosphate buffer pH 7.5 (100 ml) and adjusted to pH 7.5 with 1M sodium hydroxide. Ethanol 
is removed by evaporation under reduced pressure and the aqueous residue is extracted twice with ethyl 

30 acetate (100 ml). The organic phase is concentrated under reduced pressure to obtain a solid residue which 
is solubilized with tetrahydrofuran and then precipitated by adding petroleum ether. Antibiotic GE 2270 
factor A2 (62 mg) is obtained with minor amounts of antibiotic GE 2270 factors A and At. Pure antibiotic GE 
2270 factor A2 is obtained by preparative HPLC as follows: 

10 mg of the above crude product is solubilized in tetrahydrofuran, diluted to the solubility limit with 

35 water and then injected into a HPLC system with a column (250 x 20 mm) packed with Nucleosil R C18 (5 
micrometer) reverse phase silica gel by Stacroma R , eluting with a linear gradient from 64% to 93% of 
phase B in phase A, in 20 min, at a flow rate of about 15 ml/min. In this system, phase A is a 90:10 (v/v) 
mixture of 18 mM aqueous sodium phosphate pH 7.2 and acetonitrile, while phase B is a 40:60 (v/v) mixture 
of 18 mM aqueous sodium phosphate pH 7.2 and acetonitrile. Fractions of five consecutive runs are 

40 collected and UV monitored at 330 nm. Fractions which contain substantial amounts of antibiotic GE 2270 
factor A2, which correspond to the major peaks of the UV elution profile, are pooled and concentrated under 
reduced pressure to an aqueous phase which is extracted twice with ethyl acetate. This organic layer is 
then washed with distilled water to remove the residual inorganic salts and concentrated to precipitate a 
solid residue that is then dissolved in tetrahydrofuran and re-precipitated with petroleum ether, to obtain 

45 pure antibiotic GE 2270 factor As (45 mg). 

In European Patent Application Publication No. 406745 are described other alternative methods for 
preparing antibiotic GE 2270 factor As from antibiotic GE 2270 factor A. 

6. Preparation of antibiotic GE 2270 factor A3 

50 

Antibiotic GE 2270 factor As is incubated for 1 h at room temperature in 0.5M sodium carbonate. The 
reaction mixture is then diluted with cold water and brought to pH 6.5 with hydrochloric acid. The 
neutralized solution contains antibiotic GE 2270 factor A3 as the main reaction product. This antibiotic is 
extracted from the aqueous phase with ethyl acetate and then is precipitated from the concentrated organic 
55 phase by adding petroleum ether. 

Pure antibiotic GE 2270 factor A3 is obtained by column chromatography as described below: 
1.5 Grams of crude GE 2270 factor A3 is dissolved in 60 ml of a 1/1 (v/v) mixture of methanol and 
dichloromethane and adsorbed on silica gel (75-230 mesh) by evaporation of the solvents under reduced 
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pressure. The solid residue is then put on the top of a silica gel (75-230 mesh) column (bed height 40 cm) 
equilibrated with dichloromethane. The column is then eluted with mixtures of methanol in dichloromethane 
in the order: 1) 2% methanol (450 ml); 2) 5% methanol (500 ml); 3) 10% methanol (600 ml); 4) 15% 
methanol (500 ml); 5) 20% methanol (500 ml); 6) 30% methanol (250 ml). 
5 Fractions are collected and monitored by TLC and a microbiological assay on B. subtilis ATCC 6633. 
Antibiotic GE 2270 factor A3 is normally present in the eluates which contain about 1 5-20% methanol. 

The fractions containing the desired product are pooled and concentrated under reduced pressure. 
Upon addition of petroleum ether to the residue, antibiotic GE 2270 factor A3 precipitates (854 mg of pure 
product). 

10 

7. Preparation of the proper starting material from antibiotic factors Pi , D2, E and C 2a 

By substantially following the same procedure described at points 5 and 6 above but starting from the 
single factors Di, D2, E and C 2a of antibiotic GE 2270 instead of factor A, the proper starting materials of 
75 formula II wherein W is COOH or an activated ester, R is hydrogen, CH 2 OCH 3 or CH 2 OH, R1 is CH 3 or 
hydrogen and R* is hydroxymethyl or methyl, are obtained. 

7a) Preparation of proper starting material from a mixture of minor components (C 2a , Di . D2 and E) of 
antibiotic GE 2270 

20 

By substantially following the same procedure described at point 5 and 6 above but starting from a 
mixture of minor components (C 2a , Di , D 2 and E) of antibiotic GE 2270 instead of the single factor A, the 
proper starting material of formula II wherein W is COOH or an activated ester and R, Ri and R* are 
respectively methoxy methyl, methyl and hydroxymethyl for C 2a , hydrogen, hydrogen and methyl for Di, 
25 hydroxymethyl, methyl and methyl for D 2 and hydroxymethyl, hydrogen and methyl for E are obtained. 

R t (min) refer to HPLC method M reported in the HPLC analysis section. 

When W is an activated ester, R t (min) are respectively 22.51 for GE 2270 factor C 2a , 19.80 for GE 
2270 factor Di , 20.41 for GE 2270 factor D2 and 18.92 for GE 2270 factor E. 

When W is COOH, R t (min) are respectively 12.99 for GE 2270 factor C 2a , 10.38 for GE 2270 factor Di , 
30 1 1 .08 for GE 2270 factor D 2 and 9.03 for GE 2270 factor E. 

8. Preparation of qlvcvlNoCbz-L-lYSin€ trifluoroacetate 

35 

4.8 ml of DPPA (22 mmols) was added at 0'C to a well stirred solution of 3.5 g of BOC-glycine (Fluka) 
(20 mmols) and 7.28 g of Nc-Cbz-L-lysine methyl ester hydrochloride (Fluka) (22 mmols) in 50 ml of dry 
DMF. To this solution, a solution of 5.8 ml of TEA (42 mmols) in 50 ml of dry DMF was added at 0'C over 
a 10 - 15 min period. Stirring was continued for 2 more hours at 0*C and then overnight at room 

40 temperature. The reaction mixture was diluted with 250 ml of toluene and 500 ml of ethyl acetate and 
washed with 1N aq. HCI (x3), water, a saturated solution of NaHC03 and brine. Drying over Na^SO* and 
evaporation of the solvent yielded 9.7 g of a thick oil which resisted any attempt of crystallization. NMR of 
this oil was in perfect agreement with the structure of BOC-glycyl-Nc-Cbz-L-lysine methyl ester. 

The oil was dissolved in 200 ml of acetone/dioxane 1:1 (v/v) and 22 ml of 1N aq. NaOH were added 

45 over a 30 min period at 0*C under stirring. The reaction mixture was then stirred for 45 min at room 
temperature, diluted with 300 ml of cold water, acidified with 25 ml of 1N aq HCI and extracted with 
chloroform (x3) and ethyl acetate (x3). Drying over Na2SO* and evaporation of the solvent yielded 9.4 g of 
a gum which resisted any attempt of crystallization. NMR of this gum was in perfect agreement with the 
structure of BOC-glycyl-Nt-Cbz-L-lysine. 

50 The gummy compound was treated with 20 ml of cold trifluoroacetic acid (TFA). The reaction mixture 
was swirled at room temperature until all the compound went in solution. The solution was reduced to a 
small volume under vacuum in the cold and then ethyl ether was added to induce precipitation of the title 
compound. 9.6 g of glycyl-Nc-Cbz-L-lysine trifluoroacetate were obtained as a white powder. NMR was in 
perfect agreement with the structure. 

55 
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9. Preparation of L-tyrosyl-L-prolinamide 

0.48 ml of DPPA (2 mmols) were added at 0*C to a well stirred solution of 538 mg of BOC-L-tyrosine 
(Fluka) (2 mmols), 228.3 mg of L-prolinamide (Aldrich) (2 mmols) and 168 mg of NaHC03 in 5 ml of dry 

5 DMF. The reaction mixture was stirred for 24 h at room temperature and then diluted with 50 ml of water 
and extracted with chloroform (x3). The organic phase was washed water, dried over Na2S04 and the 
solvent evaporated to yield an oil which was purified by flash chromatography on silica gel 60 (230 - 400 
mesh ASTM - Merck) eluting with hexane/acetone 2:3 (v/v). 420 mg of BOC-L-tyrosyl-L-prolinamide were in 
this way obtained as a white solid. NMR was in agreement with the structure. 

w The solid obtained was dissolved in 6 ml of ethyl acetate and stirred for 48 h at room temperature in 
the presence of 4 ml of 3N aq. HCI. The reaction mixture was then evaporated to dryness in vacuo and the 
residue redissolved in ethanol was precipitated with ethyl ether. 302 mg of L-tyrosyl-L-prolinamide were 
obtained as a white powder. NMR was in perfect agreement with the structure. 

15 10. Preparation of methyl 8-aminocaprylate and methyl 11-aminoundecanoate p-toluenesulfonates 

A solution of 40 mmols of the selected amino acid (Fluka) and 15.2 g of p-toluenesulfonic acid 
monohydrate (Fluka) (80 mmols) in 200 ml of methanol was refluxed overnight. The solvent was then 
evaporated in vacuo and the residue redissolved in ethyl ether. After sometime the title compounds 
20 crystallized out quantitatively. The NMR of both compounds was in agreement with their structure. 

1 1 . Preparation of 5-aminopentylphosphonic acid 

3.48 g of 5-amino-1-pentanol (Fluka) (33.7 mmols) and 5.0 g of phthalic anhydride (Fluka) (33.7 mmols) 
25 were melted together at 180*C. This temperature was maintained for 90 min until no more water 
developed. The reaction mixture was allowed to cool to room temperature and the oily mixture was 
chromatographed on silica gel 60 (230 - 400 mesh ASTM - Merck) eluting with 2% methanol in chloroform. 
5.9 g of a pure oil were obtained. NMR was in agreement with the structure. 

To the 5.9 g of the oily intermediate (25 mmols), 1.6 ml of PBr 3 (17 mmols) were added portionwise so 
30 to control the exothermic reaction. The reaction mixture was heated at 100'C for 1.5 h and then poured into 
crushed ice. The solid material that separated was filtered and allowed to dry in air overnight. 6.6 g of the 
pure bromo intermediate were obtained. The mass was in agreement with the expected molecular weight. 

500 mg of the pure bromo intermediate (1.69 mmols) and 140 mg of triethyl phosphite (Fluka) (0.84 
mmols) were heated together at 150° C for about 1 h. Other three portions of 140 mg of triethyl phosphite 
35 were then added at 30 min interval at the same temperature. When all the starting material had 
disappeared, the excess of triethyl phosphite was distilled off and the crude material purified by flash 
chromatography on silica gel 60 (230 - 400 mesh ASTM - Merck) eluting with 2% methanol in dich- 
loromethane. 468 mg of the expected diethyl phosphonate were obtained as a thick oil. NMR confirmed the 
structure. 

40 468 mg of the diethyl phosphonate intermediate were treated overnight with 3 ml of a 0.2 M solution of 
hydrazine in methanol at room temperature. The precipitated phthalhydrazide was filtered off and the 
remaining solution was evaporated to dryness in vacuo. The residue was taken up in 1 N aq. HCI and the 
solution was washed with ethyl acetate, basified with NaOH and extracted several times with n-butanol. The 
butanolic phase was dried over Na2SC>4 and evaporated to dryness to yield 175 mg of a thick oil whose 

45 NMR was in agreement with the product expected. 

175 mg of diethyl 5-aminopentylphosphonate were refluxed for 20 h in 0.6 ml of cone. HGI. The acid 
solution was then evaporated to dryness by azeotropic distillation in vacuo in the presence of n-butanol. The 
NMR of the glassy oil obtained confirmed it to be the 5-aminopentylphosphonic acid. 

so 1 2. Preparation of 5-(5-aminopentyl)tetrazole 

To a solution of 10 ml of 6-aminocapronitrile (Fluka) (80 mmols) and 13.3 ml of TEA (96 mmols) in 80 
ml of tetrahydrofuran, 12.48 ml of benzyl chloroformate (Fluka) (88 mmols) were added dropwise at 0*C 
under stirring. Stirring was continued for 2 h at room temperature and the solvent was evaporated in vacuo. 
55 The residue was dissolved in ethyl acetate, washed with 1 N aq. HCI, water and then dried over Na2SO* 
and the solvent evaporated to yield 19.6 g of a syrup whose NMR was in agreement with the structure. 

1 g of the protected 6-aminocapronitrile (4.06 mmols) in 40 ml of 1-methyl-2-pyrrolidone was heated at 
150°C under argon in the presence of 793 mg of sodium azide (12.2 mmols) and 834 mg triethylamine 
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hydrochloride (6.1 mmols). After 4 h the reaction mixture was diluted with 120 m! of water and then 
carefully acidified to pH 1 with 10% aq. HCI (attention: azotidric acid forms!). The solution was extracted 
with ethyl acetate, the organic phase re-extracted with 10% aq. NaOH (x2) and the basic solution washed 
with ethyl ether, acidified with cone. HCI and extracted with ethyl acetate (x3). Drying and evaporation of the 

5 organic phase yielded a syrup that crystallized from methanoi/water. 260 mg of a fine powder were 
obtained. NMR and mass confirmed the structure. 

250 mg of the N-protected aminotetrazole (0.86 mmols) were treated at room temperature with 5 ml of 
thioanisole (43.25 mmols) and 17.5 ml of trifluoroacetic acid for 3 h. Trifluoroacetic acid was concentrated in 
vacuo in the cold and ethyl ether was added to precipitate the title compound as its trifluoroacetate salt. 

w NMR and mass confirmed the structure. 

13. Preparation of N-^^-di-tO-tetrahydropyranyQbenzoyllthiazolidin^-thione 

A solution of 4.62 g of 3,4-dihydroxybenzoic acid (Fluka) (30 mmols) in 40 ml of methanol was refluxed 
75 for 24 h in the presence of 0.325 ml of cone. H2SO4. After cooling the solution to room temperature some 
solid NaHC0 3 was added and the solvent evaporated in vacuo. The residue was taken up in ethyl acetate, 
washed with water, dried over Na2S04 and the solvent evaporated to yield a syrup which was crystallized 
from ethyl acetate/hexane. 3.53 g of white crystals were obtained. 

9.1 ml of dihydropyrane (Fluka) (0.1 mol) and 250 mg of pyridinium p-toluenesulfonate (1 mmol) were 
20 added at room temperature to a stirred solution of 1.68 g of methyl 3,4-dihydroxybenzoate (10 mmols) in 4 

ml of ethyl acetate and 25 ml of dichloromethane. After 4 days the reaction mixture was washed with a 
saturated solution of NaHC0 3 , dried over Na2SO* and evaporated to dryness to obtain 3.36 g of an oil 
which was used for the next step without further purification. 

The crude from the previous reaction was dissolved in 40 ml of acetone and to the stirred solution 20 

25 ml of water, 2.76 g of K2CO3 (20 mmols) and 10 ml of 1N aq. NaOH (10 mmols) were added and stirring 
was continued for 7 days at room temperature. Acetone was evaporated in vacuo and the residual water 
phase was washed with ethyl acetate. The aqueous phase was transferred to an a flask containing an equal 
volume of chloroform, cooled to 0 a C and carefully acidified under vigorous stirring with 50 ml of 1 N aq. 
HCI. The water phase was then extracted 3 more times with chloroform and the combined organic layers 

30 were washed with 0.2% ammonium formate, dried over Na2SCU and evaporated to dryness to yield a syrup 
which crystallized after hexane addition. 2.34 g of a white solid were obtained. The NMR was in agreement 
with the structure. 

333 mg of 2-thiazoline-2-thiol (Fluka) (2.8 mmols), 577 mg of N.N'-dicyclohexylcarbodiimide (Fluka) (2.8 
mmols) and 35 mg of 4-dimethylaminopyridine were added in the order at 0 • C to a stirred solution of 644 
35 mg of the benzoic acid intermediate (2 mmols) in 14 ml ethyl acetate/dichloromethane 5:2 (v/v). Stirring was 
continued overnight at room temperature, the precipitated dicyclohexylurea was filtered off and the yellow 
solution was evaporated in vacuo to yield a yellow oil which was purified by flash chromatography on silica 
gel 60 (230 - 400 mesh ASTM - Merck) eluting from 25% acetone in hexane. 700 mg of yellow crystals 
were obtained from acetone/hexane. NMR and IR confirmed the compound to be the title compound. 

40 

14. Preparation of N 1 ,N 8 -di-tert-butoxycarbony spermidine 

A solution of 19.72 g of BOC-ON (Aldrich) (80 mmols) in 60 ml of degassed tetrahydrofuran (THF) was 
added dropwise over a 1 h period under argon to a stirred solution of 5.8 g of spermidine (Aldrich) (40 
45 mmols) in 40 ml of degassed THF cooled at 0'C. The reaction mixture was then stirred at room 
temperature overnight and then evaporated to dryness. The residue was taken up in ethyl ether, washed 
with 1 N aq. NaOH (x4) and water (x4), dried over Na2S04 and the solvent concentrated to a small volume 
in vacuo. Upon addition of ethyl ether 11 g of a white powder precipitated. NMR confirmed it to be the title 
compound. 

50 

15. Preparation of N-tert-butoxycarbonylpropylenediamine 

4.2 g of BOC-ON (Aldrich) (17.2 mmols) were added at room temperature to a stirred solution of 2 g of 
3-aminopropionitrile fumarate (Aldrich) (15.6 mmols) dissolved in a mixture of 10 ml of dioxane, 10 ml of 

55 water and 3.3 ml of triethylamine. After 3 h the reaction mixture was diluted with more water and extracted 
with dichloromethane (x3). The combined organic layers were washed with 1 N aq. NaOH (x3) and water 
(x3), dried over Na2SOt and evaporated to dryness. The residual oil was taken up in ethyl ether and 
precipitated with hexane to yield 2.2 g of a white powder. 
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1 g of N-BOC-protected intermediate (5.9 mmols) in 7 ml of 1 N ethanolic NaOH was hydrogenated at 
40 psi in the presence of 130 mg of Raney nickel (50% slurry in water, pH>9) (Aldrich) for 40 h. Raney 
nickel was filtered off and the solvent was evaporated to dryness. The residue was taken up in ethyl acetate 
and washed with 1 N aq. NaOH, dried over NaaSO* and the solvent removed in vacuo yielding 950 mg of a 
5 colorless oil which solidified on standing. NMR confirmed it to be the title compound. 

16. Preparation of 3-(2-aminoethylthio)propanoic acid methyl ester trifluoroacetate 

To a solution of 0.5 g of cysteamine (Fluka) (6.48 mmols) in 5 ml of CH2CI2, 1.4 g of di-tert-butyl 
10 dicarbonate (Aldrich) (6.48 mmols) in 5 ml of CH2CI2 were added at room temperature under stirring. After 
30 min the organic solvent was evaporated and the crude material dissolved in 5 ml of absolute ethanol. To 
the ethanolic solution, 2.7 ml of TEA (19.1 mmols) and 1.07 ml of methyl 3-bromopropionate (Fluka) (9.57 
mmols) were added in the order. The reaction was completed in about 30 min. Ethanol was removed in 
vacuo and replaced by 15 ml of chloroform. The organic phase was then washed with water, anhydrified on 
75 Na^SO* and the solvent evaporated to yield an oil which was finally treated with 1 ml of trifluoroacetic acid 
at 0 - C for 5 min. Evaporation to dryness gave 270 mg of a pale yellow oil. NMR and IR confirmed it to be 
the title compound. 

17. Preparation of 6-amino-2(E)-hexenoic acid 

20 

To a stirred solution of 2 ml of 4-amino-butyraldehyde diethyl acetal (Fluka) (1 1 .6 mmols) and 3.6 ml of 
TEA (25.6 mmols) in 5 ml of CH2CI2, a solution of 1.5 ml of benzoyl chloride (Fluka) (12.9 mmols) in 5 ml 
CH2CI2 was added in 30 min. at room temperature. After 1 hour the reaction mixture was diluted with 10 
more ml of CH2CI2, washed with water and the organic phase dried over Na2SCU and the volume adjusted 

25 to 20 ml. The new solution was allowed to react for three days under argon in the presence of 1 .6 ml of 
TEA (11.5 mmols), 10.2 g of di-tert-butyl dicarbonate (Aldrich) (46.8 mmols) and 1.4 g of 4- 
dimethylaminopyridine (Fluka) (1 1 .5 mmols) at room temperature. Removal of the solvent gave a brown oil 
that was purified by flash chromatography on silica gel 60 (230 - 400 mesh ASTM - Merck) eluting with 
20% ethyl acetate in n-hexane yielding 1 .6 g of the N.N deprotected 4-aminobutyraldehyde diethyl acetal 

30 as a colorless oil. NMR confirmed the structure. 

The obtained oil was then dissolved in 5 ml of THF and treated with 5 ml of 1N HCI at room 
temperature for three hours. THF was removed in vacuo and the remaining solution was washed with 
chloroform (2 ml x3). The organic phase was then washed with a solution of N^COa, water, dried over 
Na2S04 and evaporated to dryness yielding an oil that was used in the next step without further purification. 

35 To a suspension of 160 mg of 60% NaH (4mmols) in 5 ml of dry THF at 0*C under argon, 0.837 ml of 
triethylphosphonoacetate (Fluka) (4.3 mmols) were added. After 30 min. a dry THF (2 ml) solution of the 
previously obtained aldehyde (1.17 g) (4.02 mmols) was added and the temperature was allowed to rise to 
room temperature. The reaction mixture was stirred overnight and then 50 more mg of 609 NaH were 
added at 0 * C. After two more hours at room temperature the reaction mixture was treated with diluted HCI 

40 (10 ml) and extracted with ethyl acetate (5 ml x3). The combined organic phase was washed with water, 
dried over Na2SO* and evaporated to dryness. The crude material was purified by flash chromatography on 
silica gel 60 (230 - 400 mesh ASTM - Merck) eluting with 15% ethyl acetate in n-hexane yielding 765 mg of 
a syrup. NMR confirmed it to be the expected product with the double bond in E configuration (J = 16Hz). 
6.15 ml of 1N LiOH (6.15 mmols) were added to a solution of .739 mg of the unsaturated ester 

45 previously obtained (2.05 mmols) in 10 ml of THF under stirring at room temperature. When the starting 
material had disappeared the reaction mixture was concentrated in vacuo at 30 * C (bath temperature). The 
aqueous solution was acidified at pH 2 with 1N HCI and then extracted with ethyl acetate. The combined 
organic phase was dried over Na2S(>4, filtered and the solvent evaporated yielding an oil that solidified 
upon standing under vacuum. NMR and MS confirmed it to be 6-N-BOC-amino-2(E)-hexenoic acid. 

50 Removal of the N-BOC protection to obtain the title compound was carried out in neat trifluoroacetic 
acid at 0'C just before the coupling with the appropriate GE 2270 starting material. 

18. Preparation of 3-(2-aminoethoxy)propanoic acid trifluoroacetate 

55 To a stirred solution of 1 g of N-BOC-ethanolamine (6.22 mmols ) [prepared according to classical 
methodologies from ethanolamine (Fluka)] in 10 ml of dry THF at -78° C, 3.88 ml of 1.6 M solution of 
butyllithium (Fluka) (6.22 mmols) were added under argon. After 30 min. 1.3 g of t-butyl 3-bromo 
propanoate [prepared according to classical methodologies from 3-bromo propanoic acid (Fluka)] (6.22 
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mmols) were added, the temperature allowed to rise to room temperature and the resulting mixture stirred 
for 20 hours at that temperature. After dilution with water the reaction mixture was extracted with n-hexane 
(5ml x2). Removal of the solvent gave a crude material that was purified by flash chromatography on silica 
gel 60 (230 - 400 mesh ASTM - Merck) eluting with 20% ethyl acetate in n-hexane yielding 1 .43 g of an oil. 
NMR confirmed it to be the coupled compound. 

The total deprotection of the coupled compound was carried out immediately before addition to the 
appropriate GE 2270 starting material by stirring it in trifluoroacetic acid for about 5 min at room 
temperature. Removal of trifluoroacetic acid in vacuo yielded the title compound. 

Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, NL, SE, PT 

1. An amide derivative of antibiotic GE 2270 having the following formula I 




wherein 

R represents: 

hydrogen, 

hydroxymethyl, or 

methoxy methyl; 
Ri represents: 

hydrogen, or 

methyl; 
Y represents: 

a group of formula 
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R2 



io wherein: 

R2 represents: 

hydrogen, 

(Ci-COalkyl, 

amino(C2-C4)alkyl, 
75 (C1 -Chalky lamino-(Ci -C* )alkyl, or 

di-(Ci -COalkylamino-(Ci -C 4 )alkyl; 
R3 represents: 

hydrogen, , 

a linear or branched (Ci-Cu)alkyl group bearing from 1 to 3 substituents selected 
20 from: carboxy, sulfo, phosphono, amino which may be optionally protected with a 

lower alkoxycarbonyl or a benzyloxycarbonyl group, (C1 -Chalky lamino wherein the 

alkyl moiety may be optionally substituted with a carboxy group, 

di-(Ci-C4)alkylamino, hydroxy, halo, 

(Ci-C4)alkoxy wherein the alkyl moiety may be optionally substituted with a 
25 carboxy group, 

(Ci-C4>alkoxycarbonyl, mercapto, 

(Ci-COalkylthio wherein the alkyl moiety may be optionally substituted with a 
carboxy group, phenyl which may be optionally substituted with 1 to 3 substituents 
selected from carboxy, sulfo, hydroxy, halo and mercapto, carbamyl, 
30 (Ci-C6)alkylcarbamyl wherein the alkyl moiety may be optionally substituted with 1 

or 2 substituents selected from carboxy, amino, 
(Ci-C4)alkylamino and di-(Ci -Chalky lamino, 

di-(Ci -COalkylcarbamyl wherein the alkyl moieties together with the adjacent 
nitrogen atom may also represent a saturated 5-7 membered heterocyclic ring 

35 which may optionally be substituted with a carboxy or a carbamyl group on one of 

the ring carbons and may optionally contain a further heterogroup selected from 0, 
S and N, benzoylamino wherein the phenyl group may be substituted from 1 to 3 
hydroxy group, a nitrogen containing 5-6 membered heterocyclic ring which may 
be unsaturated, partially saturated or wholly saturated and may contain 1 to 3 

40 further heteroatoms selected from N, S and 0 wherein one of the carbons of the 

ring may optionally bear a group carboxy, sulfo, carboxy(Ci-C*)alkyl or sulfo(Ci- 
C^alkyl and the ring nitrogen atom may optionally be substituted by (Ci-CU)alkyl, 
carboxy(Ci-C4)alkyl, sulfo(Ci -Chalky I, or benzyl; 
(C3-C6)alkenyl, optionally substituted by carboxy or sulfo; 

45 1-deoxy-1-glucityl; 

2-deoxy-2-glucosyl; 

a fully saturated 5 to 7 membered nitrogen containing heterocyclic ring wherein the 
nitrogen atom may be optionally substituted by (C1 -Chalky I or benzyl and one or 
two carbons of the ring skeleton may bear a substituent selected from (Ci -C4 )alkyl, 

50 carboxy and sulfo; 

or R2 and Ra taken together with the adjacent nitrogen atom represent a fully saturated 5-7 
membered heterocyclic ring which may optionally contain a further heteroatom 
selected from 0, S and N, and may optionally bear one or two substituents on the 
ring carbons selected from (C1 -Chalky!, benzyl, carboxy, sulfo, carboxy(Ci -C*)- 

55 alkyl, and sulfo(Ci-C4)alkyl; 

FU represents: 
hydrogen, 
methyl, or 
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hydroxymethyl; 



5 

2. 
3. 

10 
75 
20 

4. 

25 

5. 

30 

6. 

35 7. 

40 

45 

8. 

50 



9. 

55 



with the proviso that when FU is hydrogen or hydroxymethyl, then simultaneously R is methoxymethyl 
and Ri is methyl; 

and the pharmaceutical^ acceptable addition salts thereof. 

A compound according to claim 1 wherein R represents methoxymethyl and the other substituents are 
defined as in claim 1 . 

A compound as claimed in claim 1 wherein R represents methoxymethyl, Ri and FU represent methyl 
and Y represents a group of formula 



wherein R2 is hydrogen and R3 is defined as in claim 1 . 

A compound as claimed in claim 1 wherein R is methoxymethyl, Ri and R* represent a methyl group 
and Y is an amino moiety which derives from a natural amino acid such as for example glycine, 
ornithine, serine, aspartic acid, tyrosine, leucine, phenylalanine, methionine, proline, threonine, lysine, or 
a synthetic dipeptide such as glycyllysine, serylproline, glycylprolinamide, tyrosylprolinamide, threonyl- 
prolinamide, leucylprolinamide. 

A compound as claimed in claim 1 wherein R is methoxymethyl, Ri and FU are methyl, Y is a group 
NR2R3 wherein R2 is hydrogen and R3 is a linear alky I chain preferably of 3 to 12 carbons, more 
preferably of 3 to 7 carbons substituted with a group selected from COOH, S0 3 H and P0 3 H 2 . 

A compound as claimed in claim 1 wherein R is methoxymethyl, Ri and FU are methyl, Y is a group 
NR2R3 wherein R 2 is hydrogen and R3 is CH2CH2CH2CH2CH2-COOH. 

A compound as claimed in claim 1 wherein R represents hydrogen, hydroxymethyl or methoxymethyl, 
Ri represents hydrogen or methyl, R4 represents hydrogen, methyl or hydroxymethyl and Y represents 
a group of formula 



wherein R 2 is hydrogen and R3 is defined as in claim 1 . 

A compound as claimed in claim 7 wherein Y is an amino moiety which derives from a natural amino 
acid such as for example glycine, ornithine, serine, aspartic acid, tyrosine, leucine, phenylalanine, 
methionine, proline, threonine, lysine, or a synthetic dipeptide such as glycyllysine, serylproline, 
glycylprolinamide, tyrosylprolinamide, threonylprolinamide, leucylprolinamide. 

A compound as claimed in claim 1 wherein R is hydrogen, hydroxymethyl or methoxymethyl, Ri is 
hydrogen or methyl, FU is hydrogen, methyl or hydroxymethyl and Y is a group NR2R3 wherein R2 is 
hydrogen and R3 is a linear alky I chain preferably of 3 to 1 2 carbons, more preferably of 3 to 7 carbons 
substituted with a group selected from COOH, S0 3 H and P0 3 H 2 . 
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10. A compound as claimed in claim 1 wherein R is hydrogen, hydroxymethyl or methoxymethyi, Ri is 
hydrogen or methyl, R* is hydrogen, methyl or hydroxymethyl and Y is a group NR^ wherein R2 is 
hydrogen and R 3 is CH2 CH 2 CH2 CH2 CH2 -COOH. 

5 11. A process for preparing a compound of claim 1 which comprises reacting an antibiotic GE 2270 
compound having formula II: 




wherein 

W represents a carboxy or an activated ester function; 
35 R represents hydrogen, hydroxymethyl or methoxymethyi; 

Ri . represents hydrogen or methyl; 
R* represents hydrogen, methyl or hydroxymethyl; 
with the proviso that when R4 is hydrogen or hydroxymethyl, then simultaneously R is methoxymethyi 
and Ri is methyl, with a selected amine of formula HNR 2 Ra wherein R2 and R3 have the same 
40 meanings as in claim 1, in an inert organic solvent and, when W is carboxy, in the presence of a 
condensing agent. 

12. A process according to claim 11 wherein the condensing agents are selected from (Ci-COalkyI, phenyl 
or heterocyclic phosphorazidates such as, diphenylphosphorazidate (DPPA), diethylphosphorazidate, di- 

45 (4-nitropheny1)phosphorazidate, dimorpholylphosphorazidate and diphenylphosphorochloridate, or ben- 
zotriazol-1 -yl-oxy-trispyrrolidiniphosphoniumhexafluorophosphate (Py BOP). 

13. A process according to claims 11 and 12 wherein the amine reactant HNR2R3 is used in a 1 to 2 fold 
molar excess with respect to the antibiotic starting material and the reaction temperature is comprised 

50 between 0 and 20° C. 

14. A compound of any of claims 1 to 10 for use as a medicine. 

15. A pharmaceutical composition containing a compound of any of claims 1 to 10 as the active ingredient 
55 in admixture with a pharmaceutical ly acceptable carrier. 

16. Use of a compound according to any of claims 1 to 10 for preparing a medicament for use as an 
antibiotic. 
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1. A process for preparing an amide derivative of antibiotic GE 2270 having the following formula I 




wherein 

R represents: 

hydrogen, 

hydroxy methyl, or 

methoxy methyl; 
Ri represents: 

hydrogen, or 

methyl; 
Y represents: 

a group of formula 



\ 



R3 



wherein: 

R2 represents: 
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hydrogen, 
(Ci-C*)alkyl. 
amino(C2-C*)alkyl, 
(Ci -C*)alkylamino-(Ci -C*)alkyl. or 
di-(Ci -C4)alkylamino-(Ci -Chalky); 
R3 represents: 
hydrogen, 

a linear or branched (Ci-Cu)alkyl group bearing from 1 to 3 substituents selected 
from: carboxy, sulfo, phosphono, amino which may be optionally protected with a 
lower alkoxycarbonyl or a benzyloxycarbonyl group, (Ci-COalkylamino wherein the 
alkyl moiety may be optionally substituted with a carboxy group, 
di-(Cr-C4)alkylamino, hydroxy, halo, 

(Ci-U)alkoxy wherein the alkyl moiety may be optionally substituted with a 
carboxy group, 

(C1 -C<)alkoxycarbonyl, mercapto, 

(Ci -C4 )alkylthio wherein the alkyl moiety may be optionally substituted with a 
carboxy group, phenyl which may be optionally substituted with 1 to 3 substituents 
selected from carboxy, sulfo, hydroxy, halo and mercapto, carbamyl, 
(Ci-Cs)alkylcarbamyl wherein the alkyl moiety may be optionally substituted with 1 
or 2 substituents selected from carboxy, amino, 
(Ci-COalky!amino and di-(Ci-COalkylamino, 

di-(Ci-C*)alkylcarbamyl wherein the alkyl moieties together with the adjacent 
nitrogen atom may also represent a saturated 5-7 membered heterocyclic ring 
which may optionally be substituted with a carboxy or a carbamyl group on one of 
the ring carbons and may optionally contain a further heterogroup selected from 0, 
S and N, benzoylamino wherein the phenyl group may be substituted from 1 to 3 
hydroxy group, a nitrogen containing 5-6 membered heterocyclic ring which may 
be unsaturated, partially saturated or wholly saturated and may contain 1 to 3 
further heteroatoms selected from N, S and 0 wherein one of the carbons of the 
ring may optionally bear a group carboxy, sulfo, carboxy (Ci -Chalky I or sulfo(Ci- 
C*)alkyl and the ring nitrogen atom may optionally be substituted by (Ci-C*)alkyl, 
carboxy (Ci-U)alky I, sulfo(Ci-C4)alkyl, or benzyl: 
(C3-C6)alkenyl, optionally substituted by carboxy or sulfo; 

1- deoxy-1-glucityl; 

2- deoxy-2-glucosyl; 

a fully saturated 5 to 7 membered nitrogen containing heterocyclic ring wherein the 
nitrogen atom may be optionally substituted by (Ci-COalkyl or benzyl and one or 
two carbons of the ring skeleton may bear a substituent selected from (Ci-C4)alkyl, 
carboxy and sulfo; 

or R 2 and R3 taken together with the adjacent nitrogen atom represent a fully saturated 5-7 
membered heterocyclic ring which may optionally contain a further heteroatom 
selected from 0, S and N, and may optionally bear one or two substituents on the 
ring carbons selected from (Ci-C4)alkyl, benzyl, carboxy, sulfo, carboxy(Ci-C4>- 
alkyl, and sulfo(Ci-C4)alkyl; 

R4 represents: 
hydrogen, 
methyl, or 
hydroxymethyl; 

with the proviso that when R4 is hydrogen or hydroxymethyl, then simultaneously R is methoxymethyl 
and R1 is methyl; 

and the pharmaceutical^ acceptable addition salts thereof, 

which comprises reacting an antibiotic GE 2270 compound having formula II: , 
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HN 



wherein 



W represents a carboxy or an activated ester function; 

R represents hydrogen, hydroxy methyl or methoxy methyl; 

Ri represents hydrogen or methyl; 

R* represents hydrogen, methyl or hydroxymethyl; 
with the proviso that when R4 is hydrogen or hydroxymethyl, then simultaneously R is methoxymethyl 
and R1 is methyl, with a selected amine of formula HNR2R3 wherein R 2 and R3 have the same 
meanings as above, in an inert organic solvent and, when W is carboxy, in the presence of a 
condensing agent. 

2. A process according to claim 1 for preparing a compound of formula I wherein R represents 
methoxymethyl and the other substituents are defined as in claim 1 . 

3. A process according to claim 1 for preparing a compound of formula I wherein R represents 
methoxymethyl, R1 and R* represent methyl and Y represents a group of formula 



4. A process according to claim 1 for preparing a compound of formula I wherein R is methoxymethyl, R1 
and R* represent a methyl group and Y is an amino moiety which derives from a natural amino acid 
such as for example glycine, ornithine, serine, aspartic acid, tyrosine, leucine, phenylalanine, 
methionine, proline, threonine, lysine, or a synthetic dipeptide such as glycyllysine, serylproline, 
glycylprolinamide, tyrosylprolinamide, threonylprolinamide, leucylprolinamide. 




wherein R2 is hydrogen and Ffe is defined as in claim 1 . 
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5. A process according to claim 1 for preparing a compound of formula I wherein R is methoxymethyl, Ri 
and R* are methyl, Y is a group NR2R3 wherein R2 is hydrogen and R3 is a linear alkyl chain 
preferably of 3 to 12 carbons, more preferably of 3 to 7 carbons substituted with a group selected from 
COOH, SOaHand POarV 

6. A process according to claim 1 for preparing a compound of formula I wherein R is methoxymethyl, R1 
and R4 are methyl, Y is a group NR2R3 wherein Rz is hydrogen and R3 is CH2CH2CH2CH2CH2-COOH. 

7. A process according to claim 1 for preparing a compound of formula I wherein R represents hydrogen, 
hydroxymethyl or methoxymethyl, Ri represents hydrogen or methyl, FU represents hydrogen, methyl 
or hydroxymethyl and Y represents a group of formula 



wherein R 2 is hydrogen and R3 is defined as in claim 1 . 

8. A process according to claim 1 for preparing a compound of formula I wherein Y is an amino moiety 
which derives from a natural amino acid such as for example glycine, ornithine, serine, aspartic acid, 
tyrosine, leucine, phenylalanine, methionine, proline, threonine, lysine, or a synthetic dipeptide such as 
glycyllysine, serylproline, glycylprolinamide, tyrosylprolinamide, threonylprolinamide, leucylprolinamide. 

9. A process according to claim 1 for preparing a compound of formula I wherein R is hydrogen, 
hydroxymethyl or methoxymethyl, Ri is hydrogen or methyl, FU is hydrogen, methyl or hydroxymethyl 
and Y is a group NFfeRa wherein R2 is hydrogen and R3 is a linear alkyl chain preferably of 3 to 12 
carbons, more preferably of 3 to 7 carbons substituted with a group selected from COOH, SO3H and 
PO3H2. 

10. A process according to claim 1 for preparing a compound of formula I wherein R is hydrogen, 
hydroxymethyl or methoxymethyl, Ri is hydrogen or methyl, R* is hydrogen, methyl or hydroxymethyl 
and Y is a group NR2R3 wherein R 2 is hydrogen and R3 is CH2CH2CH2CH2CH2-COOH. 

11. A process according to anyone of claims 1 to 10 wherein the condensing agents are selected from (C1- 
C*)alkyl, phenyl or heterocyclic phosphorazidates such as, diphenylphosphorazidate (DPPA), diethyl- 
phosphorazidate, di(4-nitrophenyl)phosphorazidate, dimorpholylphosphorazidate and diphenyl- 
phosphorochloridate, or benzotriazol-1 -yl-oxy-trisoyrrolidinophosphoniumhexafluorophosphate (PyBOP). 

12. A process according to anyone of claims 1 to 11 wherein the amine reactant HNR2R3 is used in a 1 to 
2 fold molar excess with respect to the antibiotic starting material and the reaction temperature is 
comprised between 0 and 20 6 C. 




13. Use of a compound prepared according to any of claims 1 to 12 for preparing a medicament for use as 
an antibiotic. 
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Claims for the following Contracting State : GR 

1. An amide derivative of antibiotic GE 2270 having the following formula I 




wherein 

R represents: 

hydrogen, 

hydroxymethyl, or 

methoxymethyl; 
Ri represents: 

hydrogen, or 

methyl; 
Y represents: 

a group of formula 



< 

erein: 

R2 represents: 
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hydrogen, 

(Ci-C4)alkyl, 

amino(C2-C*)alkyl, 

(Ci -Ci )alkylamino-(Ci -C* )alkyl, or 

di-(Ci -C4)alkylamino-(Ci -C*)alkyl; 



a linear or branched (Ci-Cu)alkyl group bearing from 1 to 3 substituents selected 
from: carboxy, sulfo, phosphono, amino which may be optionally protected with a 
lower alkoxycarbonyl or a benzyloxycarbonyl group, (Ci-C*)alkylamino wherein 
the alkyl moiety may be optionally substituted with a carboxy group, 
di-(Ci-C4)a!kylamino, hydroxy, halo, 

(Ci-COalkoxy wherein the alkyl moiety may be optionally substituted with a 
carboxy group, 

(Ci-C4)alkoxycarbonyl, mercapto, 

(Ci-C*)alkylthio wherein the alkyl moiety may be optionally substituted with a 
carboxy group, phenyl which may be optionally substituted with 1 to 3 substituents 
selected from carboxy, sulfo, hydroxy, halo and mercapto, carbamyl, 
(Ci-C6)alkylcarbamyl wherein the alkyl moiety may be optionally substituted with 1 
or 2 substituents selected from carboxy, amino, 
(Ci -C*)alkylamino and di-(Ci-C*)alkylamino, 

di-(Ci-C4)alkylcarbamyl wherein the alkyl moieties together with the adjacent 
nitrogen atom may also represent a saturated 5-7 membered heterocyclic ring 
which may optionally be substituted with a carboxy or a carbamyl group on one of 
the ring carbons and may optionally contain a further heterogroup selected from 0, 
S and N, benzoylamino wherein the phenyl group may be substituted from 1 to 3 
hydroxy group, a nitrogen containing 5-6 membered heterocyclic ring which may 
be unsaturated, partially saturated or wholly saturated and may contain 1 to 3 
further heteroatoms selected from N, S and 0 wherein one of the carbons of the 
ring may optionally bear a group carboxy, sulfo, 

carboxy(CrC4)alkyl or sulfo(Ci-C*)alkyl and the ring nitrogen atom may optionally 
be substituted by (Ci-COalkyl, 
carboxy (Ci-C*)alky I, sulfo(Ci-C4)alkyl, or benzyl; 
(C3-C6)alkenyl, optionally substituted by carboxy or sulfo; 

1- deoxy-1-glucityl; 

2- deoxy-2-glucosyl; 

a fully saturated 5 to 7 membered nitrogen containing heterocyclic ring wherein the 
nitrogen atom may be optionally substituted by (Ci -Chalky! of benzyl and one or 
two carbons of the ring skeleton may bear a substituent selected from (Ci -C4 )alkyl, 
carboxy and sulfo; 



or R2 and R3 taken together with the adjacent nitrogen atom represent a fully saturated 5-7 



membered heterocyclic ring which may optionally contain a further heteroatom 
selected from 0, S and N, and may optionally bear one of two substituents on the 
ring carbons selected from (Ci-C4>alkyl, benzyl, carboxy, sulfo, carboxy(Ci-C4)- 
alkyl, and sutfo(Ci-COalkyl; 



with the proviso that when R4 is hydrogen or hydroxy methyl, then simultaneously R is methoxymethyl 
and R1 is methyl; 

and the pharmaceutical I y acceptable addition salts thereof. 

A compound according to claim 1 wherein R represents methoxymethyl and the other substituents are 
defined as in claim 1. 

A compound as claimed in claim 1 wherein R represents methoxymethyl, R1 and R4 represent methyl 
and Y represents a group of formula 



represents: 
hydrogen, 



represents: 
hydrogen, 
methyl, or 



hydroxymethyl; 
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< 



R2 



R3 



wherein Ffc is hydrogen and R3 is defined as in claim 1 . 

4. A compound as claimed in claim 1 wherein R is methoxymethyl, Ri and R4 represent a methyl group 
and Y is an amino moiety which derives from a natural amino acid such as for example glycine, 
ornithine, serine, aspartic acid, tyrosine, leucine, phenylalanine, methionine, proline, threonine, lysine, or 
a synthetic dipeptide such as glycyllysine, serylproline, glycylprolinamide, tyrosylprolinamide, threonyl- 
prolinamide, leucylprolinamide. 

5. A compound as claimed In claim 1 wherein R is methoxymethyl, R1 and R* are methyl, Y is a group 
NR2R3 wherein R 2 is hydrogen and R3 is a linear alkyl chain preferably of 3 to 12 carbons, more 
preferably of 3 to 7 carbons substituted with a group selected from COOH, S0 3 H and PO3H2. 

6. A compound as claimed in claim 1 wherein R is methoxymethyl, R1 and R4 are methyl, Y is a group 
NR2R3 wherein R 2 is hydrogen and R 3 is CH2CH2CH2CH2CH2-COOH. 

7. A compound as claimed in claim 1 wherein R represents hydrogen, hydroxymethyl or methoxymethyl, 
Ri represents hydrogen or methyl, R* represents hydrogen, methyl or hydroxymethyl and Y represents 
a group of formula 



wherein R2 is hydrogen and R3 is defined as in claim 1 . 

8. A compound as claimed in claim 7 wherein Y is an amino moiety which derives from a natural amino 
acid such as for example glycine, ornithine, serine, aspartic acid, tyrosine, leucine, phenylalanine, 
methionine, proline, threonine, lysine, or a synthetic dipeptide such as glycyllysine, serylproline, 
glycylprolinamide, tyrosylprolinamide, threonylprolinamide, leucylprolinamide. 

9. A compound as claimed in claim 1 wherein R is hydrogen, hydroxymethyl or methoxymethyl, Ri is 
hydrogen or methyl, R4 is hydrogen, methyl or hydroxymethyl and Y is a group NR2R3 wherein R 2 is 
hydrogen and R 3 is a linear alkyl chain preferably of 3 to 12 carbons, more preferably of 3 to 7 carbons 
substituted with a group selected from COOH, SO3H and P0 3 H 2 . 

10. A compound as claimed in claim 1 wherein R is hydrogen, hydroxymethyl or methoxymethyl, Ri is 
hydrogen or methyl, R4 is hydrogen, methyl or hydroxymethyl and Y is a group NR2R3 wherein R 2 is 
hydrogen and R3 is CH 2 CH 2 CH 2 CH 2 CH2-COOH. 
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11. A process for preparing an amide derivative of antibiotic GE 2270 having the following formula I 




wherein 

R represents: 

hydrogen, 

hydroxymethyl, or 

methoxy methyl; 
Ri represents: 

hydrogen, or 

methyl; 
Y represents: 

a group of formula 



\ 



R2 



R3 



wherein: 
R 2 



represents: hydrogen, 
(Ci -C 4 )alkyl, 
amino(C2-C4)alkyl, 
(Ci-C4)alkylamino-(Ci-C4)alkyl, or 
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di-(Ci-COalkylamino-(Ci -COalkyl; 

represents: 

hydrogen, 



a linear or branched (Ci-Cu)alkyl group bearing from 1 to 3 substituents selected 
from: carboxy, sulfo, phosphono, amino which may be optionally protected with a 
lower alkoxycarbonyl or a benzyloxycarbonyl group, (Ci -COa'kylamino wherein the 
alkyl moiety may be optionally substituted with a carboxy group, 
di-[Ci -Chalky lamino, hydroxy, halo, 

(Ci-C*)alkoxy wherein the alkyl moiety may be optionally substituted with a 
carboxy group, 

(Ci-C4)alkoxycarbonyl, mercapto, 

(Ci -Chalky fthio wherein the alkyl moiety may be optionally substituted with a 
carboxy group, phenyl which may be optionally substituted with 1 to 3 substituents 
selected from carboxy, sulfo, hydroxy, halo and mercapto, carbamyl, 
(Ci-Csjalkylcarbamyl wherein the alkyl moiety may be optionally substituted with 1 
or 2 substituents selected from carboxy, amino, 
(Ci-C*)alkylamino and di-(Ci -COalkylamino, 

di-(Ci -COalkylcarbamyl wherein the alkyl moieties together with the adjacent 
nitrogen atom may also represent a saturated 5-7 membered heterocyclic ring 
which may optionally be substituted with a carboxy or a carbamyl group on one of 
the ring carbons and may optionally contain a further heterogroup selected from 0, 
S and N, benzoylamino wherein the phenyl group may be substituted from 1 to 3 
hydroxy group, a nitrogen containing 5-6 membered heterocyclic ring which may 
be unsaturated, partially saturated or wholly saturated and may contain 1 to 3 
further heteroatoms selected from N, S and O wherein one of the carbons of the 
ring may optionally bear a group carboxy, sulfo, carboxy (Ci -Chalky I or sulfo(Ci- 
COalkyl and the ring nitrogen atom may optionally be substituted by (Ci -COalkyl, 
or carboxy(Ci -COalkyl, sulfo(Ci -COalkyl, or benzyl; 
(C3-C6)alkenyl, optionally substituted by carboxy or sulfo; 

1- deoxy-1-glucityl; 

2- deoxy-2-glucosyl; 

a fully saturated 5 to 7 membered nitrogen containing heterocyclic ring wherein the 
nitrogen atom may be optionally substituted by (Ci -COalkyl or benzyl and one or 
two carbons of the ring skeleton may bear a substituent selected from (Ci -CO- 
alkyl, carboxy and sulfo; 



taken together with the adjacent nitrogen atom represent a fully saturated 5-7 
membered heterocyclic ring which may optionally contain a further heteroatom 
selected from O, S and N, and may optionally bear one or two substituents on the 
ring carbons selected from (Ci -COalkyl, benzyl, carboxy, sulfo, carboxy (Ci -CO- 
alkyl, and sulfo(Ci -COalkyl; 



with the proviso that when FU is hydrogen or hydroxy methyl, then simultaneously R is methoxymethyl 
and Ri is methyl; 

and the pharmaceutical^ acceptable addition salts thereof, which comprises reacting an antibiotic GE 
2270 compound having formula II: 



or Ra and R3 



represents: 
hydrogen, 
methyl, or 



hydroxy methyl; 
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wherein 

W represents a carboxy or an activated ester function; 

R represents hydrogen, hydroxymethyl or methoxymethyl; 

Ri represents hydrogen or methyl; 

R* represents hydrogen, methyl or hydroxymethyl; 
with the proviso that when FU is hydrogen or hydroxymethyl, then simultaneously R is methoxymethyl 
and Ri is methyl, with a selected amine of formula HNR2R3 wherein R 2 and R3 have the same 
meanings as in claim 1, in an inert organic solvent and, when W is carboxy, in the presence of a 
condensing agent. 

12. A process according to claim 11 wherein the condensing agents are selected from (Ci-COalkyl, phenyl 
or heterocyclic phosphorazidates such as, diphenylphosphora2idate (DPPA), diethylphosphorazidate, di- 
(4-nitrophenyl)phosphorazidate, dimorpholylphosphorazidate and diphenylphosphorochloridate, or ben- 
zotriazol-1-yl-oxy-trispyrrolidinophosphoniumhexafluorophosphate (PyBOP). 

13. A process according to claims 11 and 12 wherein the amine reactant HNR2R3 is used in a 1 to 2 fold 
molar excess with respect to the antibiotic starting material and the reaction temperature is comprised 
between 0 and 20 *C. 

14. Use of a compound according to any of claims 1 to 10 for preparing a medicament for use as an 
antibiotic. 
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PatentansprUche 

Patentanspriiche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, NL, SE, 
PT 

1. Amidderivat des Antibiotikums GE 2270 mit folgender Formel I 




wobei: 

R ein Wasserstoffatom, eine Hydroxymethyl- oder Methoxymethylgruppe darstellt, 
Ri ein Wasserstoffatom oder eine Methylgruppe darstellt, 
Y eine Gruppe der Formel 



\ 



darstellt, 
wobei: 

R2 ein Wasserstoffatom, einen (Ci-C^J-Alkyl-, Amino-(C2-CO-alkyh (Ci-C4)-Alkylamino-(Ci-C4)-alkyl- 
oder Di-(Ci-C4)-alkylamino-(Ci-C4)-alkylrest darstellt, 

R3 ein Wasserstoffatom, einen linearen oder verzweigten (Ci-Cu)-Alkylrest, der 1 bis 3 Substituenten 
tragt, ausgewahlt aus: einer Carboxy-, Sulfo-, Phosphono-, Aminogruppe, die gegebenenfalls mit einer 
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w 



15 



20 



25 



30 



35 



40 



45 



50 



Niederalkoxycarbonyl- oder einer Benzyloxycarbonylgruppe geschutzt sein kann, einem (Ci-CO-Alkyla- 
minorest, wobei die Alkyleinheit gegebenenfalls mit einer Carboxygruppe substituiert sein kann, einem 
Di-(Ci-C4)-alkylamino-, Hydroxy!-, Halogen-, (Ci-C4)-Alkoxyrest, wobei die Alkyleinheit gegebenenfalls 
mit einer Carboxygruppe substituiert sein kann, einem (Ci-CO-Alkoxycarbonyh Mercapto-, (C1-C4)- 
Alkylthiorest, wobei die Alkyleinheit gegebenenfalls mit einer Carboxygruppe substituiert sein kann, 
einer Phenylgruppe, die gegebenenfalls mit 1 bis 3 Substituenten substituiert sein kann, ausgewahlt 
aus Carboxy-, Sulfo-, Hydroxy!-, Halogen- und Mercaptogruppen, einem Carbamyl-, (Ci-CsJ-Alkylcarba- 
mylrest, wobei die Alkyleinheit gegebenenfalls mit 1 oder 2 Substituenten, ausgewahlt aus Carboxy-, 
Amino-, (Ci-C4)-Alkylamino- und Di-(Ci-C*)-alkylaminoresten substituiert sein kann, einem Di-(Ci-C*)- 
alkylcarbamylrest, wobei die Alkyleinheiten zusammen mit dem benachbarten Stickstoffatom auch 
einen gesattigten 5-7-gliedrigen heterocyclischen Ring darsteHen konnen, der gegebenenfalls mit einer 
Carboxy- oder Carbamylgruppe an einem der Ringkohlenstoffatome substituiert sein kann und gegebe- 
nenfalls eine weitere Heterogruppe, ausgewahlt aus 0, S und N enthalten kann, einer Benzoylamino- 
gruppe, wobei die Phenylgruppe mit 1 bis 3 Hydroxylgruppen substituiert sein kann, einem stickstoff- 
haltigen 5-6-gliedrigen heterocyclischen Ring, der ungesattigt, teilweise gesattigt oder vollstandig 
gesattigt sein kann und 1 bis 3 weitere Heteroatome, ausgewahlt aus N, S und 0 enthalten kann, wobei 
eines der Kohlenstoffatome des Rings gegebenenfalls einen Carboxy-, Sulfo-, Carboxy-(Ci-C4)-alkyl- 
oder Sulfo-(Ci-C*)-alkylrest tragen kann und das Ringstickstoffatom gegebenenfalls mit einer (C1-C4)- 
Alkyl-, Carboxy-(Ci-C4)-alkyl-, Sulfo-(Ci-C4)-alkyl- oder Benzylgruppe substituiert sein kann, einen (C3- 
Cs)-Alkenylrest, der gegebenenfalls mit einer Carboxy- oder Sulfogruppe substituiert ist, eine 1-Deoxy- 
1-glucityl-, eine 2-Deoxy-2-glucosylgruppe, einen vollstandig gesattigten 5 bis 7-gliedrigen stickstoffhal- 
tigen heterocyclischen Ring, wobei das Stickstoffatom gegebenenfalls mit einem (Ci-C4)-AJkylrest oder 
einer Benzylgruppe substituiert sein kann und ein oder zwei Kohlenstoffatome des Ringskeletts einen 
Substituenten, ausgewahlt aus (Ci-C4)-Alkylresten, Carboxy- und Sulfogruppen tragen kann, darstellt, 
oder R2 und R3 zusammen mit dem benachbarten Stickstoffatom einen vollstandig gesattigten 5-7- 
gliedrigen heterocyclischen Ring darstellen, der gegebenenfalls ein weiteres Heteroatom, ausgewahlt 
aus 0, S und N enthalten kann, und gegebenenfalls ein oder zwei Substituenten, ausgewahlt aus (C1- 
C4)-Alkyl-, Benzyl-, Carboxy-, Sulfo-, Carboxy-(Ci-C4>-alkyl und Sulfo-(Ci-C4)-alkylresten, an den 
Ringkohlenstoffatomen tragen kann, 

R4 ein Wasserstoffatom, eine Methyl- oder Hydroxymethylgruppe darstellt, 

mit der MaBgabe, da8, wenn R* ein Wasserstoffatom oder eine Hydroxymethylgruppe darstellt, dann 
gleichzeitig R eine Methoxymethylgruppe und R1 ein Methylgruppe ist, 
und pharmazeutisch vertragliche Saureadditionssalze davon. 

2. Verbindung nach Anspruch 1 , wobei R eine Methoxymethylgruppe darstellt und die anderen Substitu- 
enten die in Anspruch 1 angegebene Bedeutung haben. 

3. Verbindung nach Anspruch 1, wobei R eine Methoxymethylgruppe darstellt, Ri und R4 eine Methyl- 
gruppe darstellen, und Y eine Gruppe der Formel 



darstellt, wobei R2 ein Wasserstoffatom ist und R3 die in Anspruch 1 angegebene Bedeutung hat. 

4. Verbindung nach Anspruch 1, wobei R eine Methoxymethylgruppe ist, R1 und R4 eine Methylgruppe 
darstellen, und Y eine Aminoeinheit ist, die sich von einer naturlichen Aminosaure, wie zum Beispiel 
Glycin, Ornithin, Serin, Asparaginsaure, Tyrosin, Leucin, Phenylalanin, Methionin, Prolin, Threonin, 
Lysin oder einem synthetischen Dipeptid, wie Glycyllysin, Serylprolin, Glycylprolinamid, Tyrosylprolina- 
mid, Threonylprolinamid, Leucylprolinamid, ableitet. 

5. Verbindung nach Anspruch 1 , wobei R eine Methoxymethylgruppe ist, Ri und R4 Methylgruppen sind, 
Y eine Gruppe ist, wobei R 2 ein Wasserstoffatom ist und R3 ein linearer Alkylrest mit 
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vorzugsweise 3 bis 12 Kohlenstoffatomen, starker bevorzugt 3 bis 7 Kohlenstoffatomen, ist, der mit 
einer Gruppe, ausgewahlt aus COOH, SO3H und P0 3 H 2 substituiert ist. 

6. Verbindung nach Anspruch 1, wobei R eine Methoxymethylgruppe ist, R1 und FU Methylgruppen sind, 
Y eine Gruppe NR2R3 ist, in der R2 ein Wasserstoffatom ist und R3 CH2CH2CH2CH2CH2-COOH ist. 

7. Verbindung nach Anspruch 1 , wobei R ein Wasserstoffatom, eine Hydroxymethyl- Oder Methoxymethyl- 
gruppe darstellt, R1 ein Wasserstoffatom oder eine Methylgruppe darstellt, R* ein Wasserstoffatom, 
eine Methyl- oder Hydroxymethylgruppe darstellt, und Y eine Gruppe der Formel 



darstellt, in der R2 ein Wasserstoffatom ist und R3 die in Anspruch t angegebene Bedeutung hat. 

a Verbindung nach Anspruch 7, wobei Y eine Aminoeinheit ist, die sich von einer naturlichen Aminosaure, 
wie zum Beispiel Glycin, Ornithin, Serin, Asparaginsaure, Tyrosin, Leucin, Phenylalanin, Methionin, 
Prolin, Threonin, Lysin, oder einem synthetischen Dipeptid, wie Glycyllysin, Serylprolin, Glycylprolina- 
mid, Tyrosylprolinamid, Threonylprolinamid, Leucylprolinamid, ableitet. 

9. Verbindung nach Anspruch 1 , wobei R ein Wasserstoffatom, eine Hydroxymethyl- oder Methoxymethyl- 
gruppe ist, R1 ein Wasserstoffatom oder eine Methylgruppe ist, R* ein Wasserstoffatom, eine Methyl- 
oder Hydroxymethylgruppe ist, und Y eine Gruppe NR2R3 ist, in der R2 ein Wasserstoffatom ist und R3 
ein linearer Alkylrest mit vorzugsweise 3 bis 12 Kohlenstoffatomen, starker bevorzugt 3 bis 7 
Kohlenstoffatomen, ist, der mit einer Gruppe, ausgewahlt aus COOH, SO3H und PO3H2, substituiert ist. 

10. Verbindung nach Anspruch 1, wobei R ein Wasserstoffatom, eine Hydroxymethyl- oder Methoxymethyl- 
gruppe ist, R1 ein Wasserstoffatom oder eine Methylgruppe ist, FU ein Wasserstoffatom, eine Methyl- 
oder Hydroxymethylgruppe ist, und Y eine Gruppe NR 2 R 3 ist, in der R 2 ein Wasserstoffatom und R 3 
CH2CH2CH2CH2CH2-COOH ist. 

11. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, umfassend die Umsetzung einer 
Antibiotikum-GE 2270- Verbindung mit Formel II: 




98 



• 



EP 0 565 567 B1 




wobei W eine Carboxygruppe Oder eine aktivierte Esterfunktion darstellt, 

R ein Wasserstoffatom, eine Hydroxymethyl- Oder Methoxy methylgruppe darstellt, 

Ri ein Wasserstoffatom Oder eine Methylgruppe darstellt, 

R4 ein Wasserstoffatom, eine Methyl- Oder Hydroxymethylgruppe darstellt, mit der Maflgabe, daB, wenn 
R4 ein Wasserstoffatom oder eine Hydroxymethylgruppe ist, dann gleichzeitig R eine Methoxymethyl- 
gruppe und R1 eine Methylgruppe ist, mit einem ausgewShlten Amin der Formel HNRaRa, wobei R2 
und R3 die gleichen Bedeutungen wie in Anspruch 1 haben, in einem inerten organischen Lbsungsmit- 
tel, und wenn W eine Carboxygruppe ist, in Gegenwart eines Kondensationsmittels. 

12. Verfahren nach Anspruch 11, wobei die Kondensationsmittel ausgewahlt sind aus (Ci-C*)-Alkyl-, 
Phenyl- Oder heterocyclischen Phosphorazidaten, wie Diphenylphosphorazidat (DPPA), Diethylphospho- 
razidat, Di(4-nitrophenyl)phosphorazidat, Dimorpholylphosphorazidat und Diphenylphosphorchloridat, 
oder Benzotriazol-1 -yl-oxytrispyrrolidinophosphoniumhexaf luorophosphat (PyBOP). 

13. Verfahren nach den AnsprUchen 11 und 12, wobei der Aminumsetzungsteilnehmer HNR2R3 in einem 1- 
bis 2-fachen molaren UberschuB in bezug auf die antibiotische Ausgangssubstanz verwendet wird, und 
die Umsetzungstemperatur zwischen 0 und 20 • C betragt. 

14. Verbindung nach einem der AnsprOche 1 bis 10 zur Anwendung als Medikament. 

15. Arzneimittel, das eine Verbindung nach einem der AnsprOche 1 bis 10 als Wirkstoff im Gemisch mit 
einem pharmazeutisch vertraglichen Trager enthalt. 

16. Verwendung einer Verbindung nach einem der AnsprOche 1 bis 10 zur Herstellung eines Medikaments 
zur Anwendung als Antibiotikum. 
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Patentanspruche fur folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung eines Amidderivats des Antibiotikums GE 2270 mit folgender Forme! I 




wobei: 

R ein Wasserstoffatom, eine Hydroxy methyl- oder Methoxymethylgruppe darstellt, 
Ri ein Wasserstoffatom Oder eine Methylgruppe darstellt, 
Y eine Gruppe der Formel 



< 



darstellt, 
wobei: 

R 2 ein Wasserstoffatom, einen (Ci -CO-Alkyh Amino-(C2-C4)-alkyl-, (Ci-C4)-Alkylamino-(Ci-C4)-alkyl- 
oder Di-(Ci-C4)-alkylamino-(Ci-C4)-alkylrest darstellt, 

R 3 ein Wasserstoffatom, einen linearen oder verzweigten (Ci -Ci 4 )-Alkylrest, der 1 bis 3 Substituenten 
tragt, ausgewShlt aus: einer Carboxy-, Sulfo-, Phosphono-, Aminogruppe, die gegebenenfalls mit einer 
Niederalkoxycarbonyl- oder einer Benzyloxycarbonylgruppe geschUtzt sein kann, einem (Ci-C4)-Alkyla- 
minorest, wobei die Alkyleinheit gegebenenfalls mit einer Carboxygruppe substituiert sein kann, einem 
Di-(Ci-C4)-alkylamino-, Hydroxyl-, Halogen-, (Ci-C4)-Alkoxyrest, wobei die Alkyleinheit gegebenenfalls 
mit einer Carboxygruppe substituiert sein kann, einem (Ci-C4>-Alkoxycarbonyl-, Mercapto-, (C1-C4)- 
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AJkylthiorest, wobei die Alkyleinheit gegebenenfalls mit einer Carboxygruppe substituiert sein kann, 
einer Phenylgruppe, die gegebenenfalls mit 1 bis 3 Substituenten substituiert sein kann, ausgewahlt 
aus Carboxy-, Sulfo-, Hydroxyl-, Halogen- und Mercaptogruppen, einem Carbamyl-, (Ci-C6)-Alkylcarba- 
mylrest, wobei die Alkyleinheit gegebenenfalls mit 1 Oder 2 Substituenten, ausgewahlt aus Carboxy-, 
Amino-, (Ci-C*)-Alkylamino- und Di-(Ci-C*)-alkylaminoresten substituiert sein kann, einem Di-(Ci-C4>- 
alkylcarbamylrest, wobei die Alkyleinheiten zusammen mit dem benachbarten Stickstoffatom auch 
einen gesattigten 5-7-gliedrigen heterocyclischen Ring darstellen konnen, der gegebenenfalls mit einer 
Carboxy- Oder Carbamylgruppe an einem der Ringkohlenstoffatome substituiert sein kann und gegebe- 
nenfalls eine weitere Heterogruppe, ausgewahlt aus 0, S und N enthalten kann, einer Benzoylamino- 
gruppe, wobei die Phenylgruppe mit 1 bis 3 Hydroxy Igruppen substituiert sein kann, einem stickstoff- 
haltigen 5-6-gliedrigen heterocyclisohen Ring, der ungesattigt, teilweise gesattigt oder vollstandig 
gesattigt sein kann und 1 bis 3 weitere Heteroatome, ausgewahlt aus N, S und 0 enthalten kann, wobei 
eines der Kohlenstoffatome des Rings gegebenenfalls einen Carboxy-, Sulfo-, Carboxy-(Ci-C4)-alkyl- 
oder Sulfo-(Ci -CO-alkylrest tragen kann und das Ringstickstoffatom gegebenenfalls mit einer (C1-C4)- 
Alkyl-, Carboxy-(Ci-C*)-alkyl-, Sulfo-(Ci-C4)-alkyl- oder Benzylgruppe substituiert sein kann, einen (C3- 
C6)-Alkenylrest, der gegebenenfalls mit einer Carboxy- oder Sulfogruppe substituiert ist, eine 1-Deoxy- 
' 1 -glucityl-, eine 2-Deoxy-2-glucosylgruppe, einen vollstandig gesattigten 5 bis 7-gliedrigen stickstoffhal- 
tigen heterocyclischen Ring, wobei das Stickstoffatom gegebenenfalls mit einem (Ci-C+)-Alkylrest oder 
einer Benzylgruppe substituiert sein kann und ein oder zwei Kohlenstoffatome des Ringskeletts einen 
Substituenten, ausgewahlt aus (Ci-C^J-Alkylresten, Carboxy- und Sulfogruppen tragen kann, darstellt, 
oder R2 und R3 zusammen mit dem benachbarten Stickstoffatom einen vollstandig gesattigten 5-7- 
gliedrigen heterocyclischen Ring darstellen, der gegebenenfalls ein weiteres Heteroatom, ausgewahlt 
aus 0, S und N enthalten kann, und gegebenenfalls ein oder zwei Substituenten, ausgewahlt aus (C1 - 
C4)-Alkyl-, Benzyl-, Carboxy-, Sulfo-, Carboxy-(Ci-C4>-alkyl- und Sulfo-(Ci-C4)-alkylresten, an den 
Ringkohlenstoffatomen tragen kann, 

R4 ein Wasserstoffatom, eine Methyl- oder Hydroxy methylgruppe darstellt, 

mit der MaBgabe, daB, wenn R4 ein Wasserstoffatom oder eine Hydroxymethylgruppe darstellt, dann 
gleichzeitig R eine Methoxymethylgruppe und R1 ein Methylgruppe ist, und pharmazeutisch vertragli- 
chen Saureadditionssalzen davon, umfassend die Umsetzung einer Antibiotikum-GE 2270-Verbindung 
mit Formel II: 



W 






wobei W eine Carboxygruppe oder eine aktivierte Esterfunktion darstellt, 

R ein Wasserstoffatom, eine Hydroxymethyl- oder Methoxymethylgruppe darstellt, 
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Ri ein Wasserstoffatom oder eine Methylgruppe darstellt, 

R4 ein Wasserstoffatom, eine Methyl- oder Hydroxy methylgruppe darstellt, mit der MaBgabe, daJ3, wenn 
R4 ein Wasserstoffatom oder eine Hydroxymethylgruppe ist, dann gleichzeitig Ft eine Methoxymethyl- 
gruppe und R1 eine Methylgruppe ist, mit einem ausgewahlten Amin der Formel HNR2R3, wobei R2 
5 und R3 die gleichen Bedeutungen wie vorstehend haben, in einem inerten organischen Losungsmittel, 
und, wenn W eine Carboxygruppe ist, in Gegenwart eines Kondensationsmittels. 

2. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel I, wobei R eine Methoxyme- 
thylgruppe darstellt und die anderen Substituenten die in Anspruch 1 angegebene Bedeutung haben. 

10 

3. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel I, wobei R eine Methoxyme- 
thylgruppe darstellt, R1 und R* eine Methylgruppe darstellen und Y eine Gruppe der Formel 



75 



20 



45 



\ 



R3 



darstellt, wobei R2 ein Wasserstoffatom ist und R3 die in Anspruch 1 angegebene Bedeutung hat. 

4. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel I, wobei R eine Methoxyme- 
25 thylgruppe ist, R1 und FU eine Methylgruppe darstellen, und Y eine Aminoeinheit ist, die sich von einer 
nattirlichen Aminosaure, wie zum Beispiel Glycin, Ornithin, Serin, Asparaginsaure, Tyrosin, Leucin, 
Phenylalanin, Methionin, Prolin, Threonin, Lysin oder einem synthetischen Dipeptid, wie Glycyllysin, 
Seryiprolin, Glycylprolinamid, Tyrosylprolinamid, Threonylprolinamid, Leucylprolinamid, ableitet. 

30 5. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel I, wobei R eine Methoxyme- 
thylgruppe ist, R1 und R4 Methylgruppen sind, Y eine Gruppe NR2R3 ist, wobei R2 ein Wasserstoff- 
atom ist und R3 ein linearer Alkylrest mit vorzugsweise 3 bis 12 Kohlenstoffatomen, starker bevorzugt 3 
bis 7 Kohlenstoffatomen, ist, der mit einer Gruppe, ausgewahlt aus COOH, SO3H und PO3H2, 
substituiert ist. 

35 

6. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel I, wobei R eine Methoxyme- 
thylgruppe ist, R1 und R4 Methylgruppen sind, Y eine Gruppe NR2R3 ist, in der R2 ein Wasserstoff- 
atom ist und R 3 CH2CH2CH2CH2CH2-COOH ist. 

40 7. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel I, wobei R ein Wasserstoff- 
atom, eine Hydroxy methyl- oder Methoxymethylgruppe darstellt, R1 ein Wasserstoffatom oder eine 
Methylgruppe darstellt, R4 ein Wasserstoffatom, eine Methyl- oder Hydroxymethylgruppe darstellt, und 
Y eine Gruppe der Formel 



50 ^ R3 



*2 



darstellt, in der R 2 ein Wasserstoffatom ist und R3 die in Anspruch 1 angegebene Bedeutung hat. 

55 8. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel I, wobei Y eine Aminoeinheit 
ist, die sich von einer naturlichen Aminosaure, wie zum Beispiel Glycin, Ornithin, Serin, Asparaginsau- 
re, Tyrosin, Leucin, Phenylalanin, Methionin, Prolin, Threonin, Lysin, oder einem synthetischen Dipep- 
tid, wie Glycyllysin, Seryiprolin, Glycylprolinamid, Tyrosylprolinamid, Threonylprolinamid, Leucylprolina- 
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mid, ablertet. 

9. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel I, wobei R ein Wasserstoff- 
atom, eine Hydroxymethyl- oder Methoxymethylgruppe ist, Ri ein Wasserstoffatom Oder eine Methyl- 
5 gruppe ist, R4 ein Wasserstoffatom, eine Methy!- oder Hydroxymethylgruppe ist, und Y eine Gruppe 
NR2R3 ist, in der R2 ein Wasserstoffatom ist und R3 ein linearer Alkylrest mit vorzugsweise 3 bis 12 
Kohlenstoffatomen, starker bevorzugt 3 bis 7 Kohlenstoffatomen, ist, der mit einer Gruppe, ausgewahlt 
aus COOH, SO3H und PO3H2, substituiert ist. 

10 10. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel I, wobei R ein Wasserstoff- 
atom, eine Hydroxymethyl- oder Methoxymethylgruppe ist, R1 ein Wasserstoffatom oder eine Methyl- 
gruppe ist, R4 ein Wasserstoffatom, eine Methyl- Oder Hydroxymethylgruppe ist, und Y eine Gruppe 
NR2R3 ist, in der R2 ein Wasserstoffatom und R 3 CH2CH2CH2CH2CH2-COOH ist. 

75 11. Verfahren nach einem der Anspruche 1 bis 10, wobei die Kondensationsmittel ausgewahlt sind aus (C1- 
C4>-Alkyl-,Phenyl- oder heterocyclischen Phosphorazidaten, wie Diphenylphosphorazidat (DPPA), Dieth- 
ylphosphorazidat, Di-(4-nitrophenyl)phosphorazidat, Dimorpholylphosphorazidat und Diphenylphosphor- 
chloridat, Oder Benzotriazol-1-yl-oxy-trispyrrolidinophosphoniumhexafluorophosphat (PyBOP). 

20 12. Verfahren nach einem der Anspruche 1 bis 11, wobei der Aminumsetzungsteilnehmer HNR2R3 in 
einem 1- bis 2-fachen molaren UberschuB in bezug auf die antibiotische Ausgangssubstanz verwendet 
wird, und die Umsetzungstemperatur zwischen 0 und 20 °C betragt. 

13. Verwendung einer nach einem der Anspruche 1 bis 12 hergestellten Verbindung zur Herstellung eines 
25 Medikaments zur Anwendung als Antibiotikum. 



30 
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Patentanspriiche fiir folgenden Vertragsstaat : GR 

1. Amidderivat des Antibiotikums GE 2270 mit folgender Formel I 




wobei: 

R ein Wasserstoffatom, eine Hydroxy methyl- Oder Methoxymethylgruppe darstellt, 
Ri ein Wasserstoffatom Oder eine Methylgruppe darstellt, 
Y eine Gruppe der Formel 



R2 



darstellt, 
wobei: 

R2 ein Wasserstoffatom, einen (Ci-CO-Alkyh Amino-(C2-C4)-alkyl-, (Ci-C*)-Alkylamino-(Ci-C4)-aIkyl- 
oder Di-(Ci-C4)-alkylamino-(Ci-C*)-alkylrest darstellt, 

R3 ein Wasserstoffatom, einen linearen Oder verzweigten (Ci-Cu)-Alkylrest, der 1 bis 3 Substituenten 
tragt, ausgewahlt aus: einer Carboxy-, Sulfo-, Phosphono-, Aminogruppe, die gegebenenfalls mit einer 
Niederalkoxycarbonyl- oder einer Benzyloxycarbonylgruppe geschutzt sein kann, einem (Ci-C+J-Alkyla- 
minorest, wobei die Alkyleinheit gegebenenfalls mit einer Carboxygruppe substituiert sein kann, einem 
Di-(Ci-C*)-alkylamino-, Hydroxyl-, Halogen-, (Ci-CO-Alkoxyrest, wobei die Alkyleinheit gegebenenfalls 
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mil einer Carboxygruppe substituiert sein kann, einem (Ci-C4)-Alkoxycarbonyh Mercapto-, (C1-C4)- 
Alkylthiorest, wobei die Alkyleinheil gegebenenfalls mit einer Carboxygruppe substituiert sein kann, 
einer Phenylgruppe, die gegebenenfalls mit 1 bis 3 Substituenten substituiert sein kann, ausgewahlt 
aus Carboxy-, Sulfo-, Hydroxyl-, Halogen- und Mercaptogruppen, einem Carbamyl-, (Ci-CeJ-Alkylcarba- 
mylrest, wobei die Alkyleinheit gegebenenfalls mit 1 oder 2 Substituenten, ausgewahlt aus Carboxy-, 
Amino-, (Ci-C4>-Alkylamino- und Di-(Ci-C4)-alkylaminoresten substituiert sein kann, einem Di-(Ci -Ch- 
alky Icarbamytrest, wobei die AJkyleinheiten zusammen mit dem benachbarten Stickstoffatom auch 
einen gesattigten 5-7-gliedrigen heterocyclischen Ring darstellen konnen, der gegebenenfalls mit einer 
Carboxy- oder Carbamylgruppe an einem der Ringkohlenstoffatome substituiert sein kann und gegebe- 
nenfalls eine weitere Heterogruppe, ausgewahlt aus 0, S und N enthalten kann, einer Benzoylamino- 
gruppe, wobei die Phenylgruppe mit 1 bis 3 Hydroxylgruppen substituiert sein kann, einem stickstoff- 
haltigen 5-6-gliedrigen heterocyclischen Ring, der ungesattigt, teilweise gesattigt oder vollstandig 
gesattigt sein kann und 1 bis 3 weitere Heteroatome, ausgewahlt aus N, S und 0 enthalten kann, wobei 
eines der Kohlenstoffatome des Rings gegebenenfalls einen Carboxy-, Sulfo-, Carboxy-(Ci-C4)-alkyl- 
oder Sulfo-(Ci-C4>-alkylrest tragen kann, und das Ringstickstoffatom gegebenenfalls mit einer (C1-C4)- 
Alkyl-, Carboxy-(Ci-C4)-alkyl-, Sulfo-(Ci-C4)-alkyl- oder Benzylgruppe substituiert sein kann, einen (C3- 
C&)-Alkenylrest, der gegebenenfalls mit einer Carboxy- oder Sulfogruppe substituiert ist, eine 1-Deoxy- 
1-glucityl-, eine 2-Deoxy-2-glucosylgruppe, einen vollstandig gesattigten 5 bis 7-gliedrigen stickstoffhal- 
tigen heterocyclischen Ring, wobei das Stickstoffatom gegebenenfalls mit einem (Ci-C4>-Alkylrest oder 
einer Benzylgruppe substituiert sein kann und ein oder zwei Kohlenstoffatome des Ringskeletts einen 
Substituenten, ausgewahlt aus (Ci-C4)-Alkylresten, Carboxy- und Sulfogruppen, tragen kann, darstellt, 
oder R2 und R3 zusammen mit dem benachbarten Stickstoffatom einen vollstandig gesattigten 5-7- 
gliedrigen heterocyclischen Ring darstellen, der gegebenenfalls ein weiteres Heteroatom, ausgewahlt 
aus 0, S und N, enthalten kann, und gegebenenfalls ein oder zwei' Substituenten, ausgewahlt aus (C1- 
C4)-AJkyl-, Benzyl-, Carboxy-, Sulfo-, Carboxy-(Ci-C4)-alkyl- und Sulfo-(Ci-C4)-alkylresten, an den 
Ringkohlenstoffatomen tragen kann, 

R4 ein Wasserstoffatom, eine Methyl- oder Hydroxymethylgruppe darstellt, 

mit der MaBgabe, dafl, wenn R4 ein Wasserstoffatom oder eine Hydroxymethylgruppe darstellt, dann 
gleichzeitig R eine Methoxymethylgruppe und R1 ein Methylgruppe ist, 
und pharmazeutisch vertragliche Saureadditionssalze davon. 

2. Verbindung nach Anspruch 1 , wobei R eine Methoxymethylgruppe darstellt und die anderen Substitu- 
enten die in Anspruch 1 angegebene Bedeutung haben. 

3. Verbindung nach Anspruch 1, wobei R eine Methoxymethylgruppe darstellt, Ri und R4 eine Methyl- 
gruppe darstellen, und Y eine Gruppe der Formel 



4. Verbindung nach Anspruch 1, wobei R eine Methoxymethylgruppe ist, R1 und R4 eine Methylgruppe 
darstellen, und Y eine Aminoeinheit ist, die sich von einer naturlichen Aminosaure, wie zum Beispiel 
Glycin, Ornithin, Serin, Asparaginsaure, Tyrosin, Leucin, Phenylalanin, Methionin, Prolin, Threonin, 
Lysin oder einem synthetischen Dipeptid, wie Glycyllysin, Serylprolin, Glycylprolinamid, Tyrosylprolina- 
mid, Threonylprolinamid, Leucylprolinamid, ableitet. 

5. Verbindung nach Anspruch 1 , wobei R eine Methoxymethylgruppe ist, R1 und R4 Methylgruppen sind, 
Y eine Gruppe NR2R3 ist, wobei R2 ein Wasserstoffatom ist und R3 ein linearer Alkylrest mit 
vorzugsweise 3 bis 12 Kohlenstoffatomen, starker bevorzugt 3 bis 7 Kohlenstoffatomen, darstellt, der 
mit einer Gruppe, ausgewahlt aus COOH, SO3H und PO3H2, substituiert ist. 




darstellt, wobei R2 ein Wasserstoffatom ist und R3 die in Anspruch 1 angegebene Bedeutung hat. 
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Verbindung nach Anspruch 1 , wobei R eine Methoxymethylgruppe ist, Ri und R* Methylgruppen sind, 
Y eine Gruppe NR2R3 ist, in der Ffe ein Wasserstoffatom ist und R3 CH2CH2CH2CH2CH2-COOH ist. 

Verbindung nach Anspruch 1, wobei R ein Wasserstoffatom, eine Hydroxymethyl- oder Methoxymethyl- 
gruppe darstellt, R1 ein Wasserstoffatom oder eine Methylgruppe darstellt, R* ein Wasserstoffatom, 
eine Methyl- oder Hydroxymethylgruppe darstellt, und Y eine Gruppe der Formel 



70 




75 

darstellt, in der R 2 ein Wasserstoffatom ist und R3 die in Anspruch 1 angegebene Bedeutung hat. 

8. Verbindung nach Anspruch 7, wobei Y eine Aminoeinheit ist, die sich von einer naturlichen Aminosaure, 
wie zum Beispiel Glycin, Ornithin, Serin, Asparaginsaure, Tyrosin, Leucin, Phenylalanin, Methionin, 

20 Prolin, Threonin, Lysin, oder einem synthetischen Dipeptid, wie Glycyllysin, Serylprolin, Glycylprolina- 
mid, Tyrosylprolinamid, Threonylprolinamid, Leucylprolinamid, ableitet. 

9. Verbindung nach Anspruch 1, wobei R ein Wasserstoffatom, eine Hydroxymethyl- oder Methoxymethyl- 
gruppe ist, R1 ein Wasserstoffatom oder eine Methylgruppe ist, R* ein Wasserstoffatom, eine Methyl- 

25 oder Hydroxymethylgruppe ist, und Y eine Gruppe NFfcRa ist, in der R2 ein Wasserstoffatom ist, und 
R 3 ein linearer Alkylrest mit vorzugsweise 3 bis 12 Kohlenstoffatomen, starker bevorzugt 3 bis 7 
Kohlenstoffatomen, ist, der mit einer Gruppe, ausgewShlt aus COOH, SOaH und POaH 2 , substituiert ist. 

10. Verbindung nach Anspruch 1, wobei R ein Wasserstoffatom, eine Hydroxymethyl- oder Methoxymethyl- 
30 gruppe ist, R1 ein Wasserstoffatom oder eine Methylgruppe ist, R* ein Wasserstoffatom, eine Methyl- 

oder Hydroxymethylgruppe ist, und Y eine Gruppe NF^Ra ist, in der R2 ein Wasserstoffatom und R3 

CH2CH2CH2CH2CH2-COOH ist. 
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11. Verfahren zur Herstellung eines Amidderivats des Antibiotikums GE 2270 mit folgender Forme! I 




wobei: 

R ein Wasserstoffatom, eine Hydroxymethyl- oder Methoxymethylgruppe darstellt, 
Ri ein Wasserstoffatom oder eine Methylgruppe darstellt, 
Y eine Gruppe der Formel 




R 2 ein Wasserstoffatom, einen (Ci-CO-Alkyh Amino-(C2-CO-alky!-, (Ci-CO-Alkylamino-(Ci-C*)-alkyl- 
oder Di-(Ci -C4)-alkylamino-(Ci -C^-alkylrest darstellt, 

R3 ein Wasserstoffatom, einen linearen oder verzweigten (d-Cu)-Alkylrest, der 1 bis 3 Substituenten 
tragt, ausgewahlt aus: einer Carboxy-, Sulfo-, Phosphono-, Aminogruppe, die gegebenenfalls mit einer 
, Niederalkoxycarbonyl- oder einer Benzyloxycarbonylgruppe geschUtzt sein kann, einem (Ci-CO-Alkyla- 
minorest, wobei die Alkyteinheit gegebenenfalls mit einer Carboxylgruppe substituiert sein kann, einem 
Di-(Ci-C4)-alkylamino-, Hydroxyl-, Halogen-, (Ci-CO-Alkoxyrest, wobei die Alkyleinheit gegebenenfalls 
mit einer Carboxygruppe substituiert sein kann, einem (Ci-C^-Alkoxycarbonyl-, Mercapto-, (C1-C4)- 
Alkylthiorest, wobei die Alkyleinheit gegebenenfalls mit einer Carboxygruppe substituiert sein kann, eine 
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Phenylgruppe, die gegebenenfalls mit 1 bis 3 Substituenten substituiert sein kann, ausgewahlt aus 
Carboxy-, Sulfo-, Hydroxyl-, Halogen- und Mercaptogruppen, einem Carbamyh (Ci-C&)-Alkylcarbamyl- 
rest, wobei die Alkyleinheit gegebenenfalls mit 1 Oder 2 Substituenten, ausgewahlt aus Carboxy-, 
Amino-, (Ci-C*)-Alkylamino- und Di-(Ci-C4)-alkylaminoresten substituiert sein kann, einem Di-(Ci -Ch- 
alky Icarbamy I rest, wobei die Alkyleinheiten zusammen mit dem benachbarten Stickstoffatom auch 
einen gesattigten 5-7-gliedrigen heterocyclischen Ring darstellen konnen, der gegebenenfalls mit einer 
Carboxy- oder Carbamylgruppe an einem der Ringkohlenstoffatome substituiert sein kann und gegebe- 
nenfalls eine weitere Heterogruppe, ausgewa'hlt aus 0, S und N enthalten kann, einer Benzoylamino- 
gruppe, wobei die Phenylgruppe mit 1 bis 3 Hydroxylgruppen substituiert sein kann, einem stickstoff- 
haltigen 5-6-gliedrigen heterocyclischen Ring, der ungesattigt, teilweise gesattigt Oder vollstandig 
gesattigt sein kann und 1 bis 3 weitere Heteroatome, ausgewahlt aus N, S und O, enthalten kann, 
wobei eines der Kohlenstoffatome des Rings gegebenenfalls einen Carboxy-, Sulfo-, Carboxy-(Ci -C*)- 
alkyl- Oder Sulfo-(Ci -C*)-alkylrest tragen kann und das Ringstickstoffatom gegebenenfalls mit einer (Ci- 
CO-Alkyh Carboxy-(Ci-C4)-alkyl-, Sulfo-(Ci-C4)-alkyl- oder Benzylgruppe substituiert sein kann, einen 
(C3-C6)-Alkenylrest, der gegebenenfalls mit einer Carboxy- oder Sulfogruppe substituiert ist, eine 1- 
Deoxy-1-glucityl-, eine 2-Deoxy-2-glucosy!gruppe, einen vollstandig gesattigten 5 bis 7-gliedrigen 
stickstoffhaltigen heterocyclischen Ring, wobei das Stickstoffatom gegebenenfalls mit einem (C1-C4)- 
Alkylrest oder einer Benzylgruppe substituiert sein kann und ein oder zwei Kohlenstoffatome des 
Ringskeletts einen Substituenten, ausgewahlt aus (Ci-CO-Alkylresten, Carboxy- und Sulfogruppen, 
tragen kann, darstellt, 

oder R 2 und R3 zusammen mit dem benachbarten Stickstoffatom einen vollstandig gesattigten 5-7- 
gliedrigen heterocyclischen Ring darstellen, der gegebenenfalls ein weiteres Heteroatom, ausgewahlt 
aus 0, S und N, enthalten kann, und gegebenenfalls ein oder zwei Substituenten, ausgewahlt aus (C1- 
C+J-Alkyl-, Benzyl-, Carboxy-, Sulfo-, Carboxy-(Ci-CO-alkyl- und Sulfo-(Ci-C4)-alkylresten, tragen kann, 
R4 ein Wasserstoffatom, eine Methyl- oder Hydroxymethylgruppe darstellt, 

mit der MaBgabe, daB, wenn R* ein Wasserstoffatom oder eine Hydroxymethylgruppe darstellt, dann 
gleichzeitig R eine Methoxymethylgruppe und R1 ein Methylgruppe ist, 

und pharmazeutisch vertraglichen Saureadditionssalzen davon, umfassend die Umsetzung einer Anti- 
biotikum-GE 2270- Verb indung der Formel II: 



W 




HM 



UN 



\ 



wobei W eine Carboxygruppe oder eine aktivierte Esterfunktion darstellt, 

R ein Wasserstoffatom, eine Hydroxy methyl- oder Methoxymethylgruppe darstellt, 
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Ri ein Wasserstoffatom oder eine Methylgruppe darstellt, 

FU ein Wasserstoffatom, eine Methyl- oder Hydroxymethylgruppe darstellt, mit der MaBgabe, dafi, wenn 
R4 ein Wasserstoffatom oder eine Hydroxymethylgruppe ist, dann gleichzeitig R eine Methoxymethyl- 
gruppe und Ri eine Methylgruppe ist, mit einem ausgewahlten Amin der Formel HNR2R3, wobei R2 
5 und R3 die gleichen Bedeutungen wie in Anspruch 1 haben, in einem inerten organischen Losungsmit- 
tel. und wenn W eine Carboxygruppe ist, in Gegenwart eines Kondensationsmittels. 

12. Verfahren nach Anspruch 11, wobei die Kondensationsmittel ausgewahlt sind aus (Ci-C*)-Alkyl- t 
Phenyl- oder heterocyclischen Phosphorazidaten, wie Diphenylphosphorazidat (DPPA), Diethylphospho- 

10 razidat, Oi(4-nitrophenyl)phosphorazidat, Dimorpholylphosphorazidat und Diphenylphosphorchloridat, 
oder Benzotriazol-1 -yl-oxy-trispyrrolidinophosphoniumhexafluorophosphat (PyBOP). 

13. Verfahren nach den Anspriichen 11 und 12, wobei der Aminumsetzungsteilnehmer HNR2R3 in einem 1- 
bis 2-fachen molaren OberschuB in bezug auf die antibiotische Ausgangssubstanz verwendet wird, und 

75 die Umsetzungstemperatur zwischen 0 und 20 0 C betragt. 

14. Verwendung einer Verbindung nach einem der Anspruche 1 bis 10 zur Herstellung eines Medikaments 
zur Anwendung als Antibiotikum. 

20 Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH } DE, DK, FR, QB, IT, LI, LU, MC, 
NL, SE, PT 

1. Derive" de type amide de I'antibiotique GE 2270 de formule I suivante 

25 



30 



35 



40 



45 



50 




dans laquelle 

R reprgsente un atome d'hydrogene, 
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le groupe hydroxymethyle ou 
le groupe methoxymethyle; 

represente un atome d'hydrogene ou le groupe methyle; 
reprEsente un groupe de formule 




A 




dans laquelle 

reprEsente un atome d'hydrogene, 

un groupe alkyle en C1-C4, un groupe aminoalkyle(C2-C4), 

un groupe alkyl(Ci-C4)amino-alkyle(Ci-C+) ou 

un groupe dialkyl(Ci-C4)amino-aIkyle(Ci-C4); 

represente un atome d'hydrogene, 

un groupe alkyle en Ci-Cu linEaire ou ramifiE portant 1 a 3 substituants choisis parmi 
des groupes carboxy, sulfo, phosphono, amino qui peut etre Eventuellement protege 
par un groupe(alcoxy inferieur)carbonyle ou benzyloxycarbonyle, alkyl(Ci -C*)amino 
dans lequel le fragment alkyle peut etre Eventuellement substituE par un groupe 
carboxy, dialkyl(Ci-C4)amino, hydroxy, halogeno, alcoxy en C1-C4 dans lequel le 
fragment alkyle peut etre eventuellement substitue par un groupe carboxy, alcoxy(Ci- 
COcarbonyle, mercapto, alkyl(Ci-C4)thio dans lequel le fragment alkyle peut etre 
Eventuellement substitue* par un groupe carboxy, phEnyle qui peut etre Eventuellement 
substitue* par 1 a 3 substituants choisis parm'i des groupes carboxy, sulfo, hydroxy 
halogeno 

et mercapto, carbamoyle, alkyl(Ci -Cs)carbamoyle dans lequel le fragment alkyle peut 
etre Eventuellement substituE par 1 ou 2 substituants choisis parmi des groupes 
carboxy, amino, a!kyl(Ci-C4)amino et dialkyl-(Ci-C4)amino, dialkyl(Ci-C4)carbamoyle 
dans lequel les fragments alkyle conjointement avec I'atome d'azote adjacent peuvent 
Egalement representor un cycle hEtErocyclique saturE a 5-7 chaTnons qui peut even- 
tuellement etre substituE par un groupe carboxy ou carbamoyle sur Tun des atomes de 
carbone formant le cycle, et qui peut Eventuellement contenir un autre hEtEroatome 
choisi parmi O, S et N, benzoylamino dans lequel le fragment phEnyle peut etre 
substitue par 1 a 3 groupes hydroxy, un cycle hEtErocyclique azotE contenant 5-6 
chaTnons, qui peut etre insaturE, partiellement saturE ou totalement saturE et peut 
contenir 1 a 3 autres hEtEroatomes choisis parmi N, S et 0, Tun des atomes de 
carbone du cycle pouvant Eventuellement porter un groupe carboxy, sulfo, carboxy- 
alkyle(Ci-C4) ou sulfo-alkyle(Ci-C4) et I'atome d'azote du cycle pouvant Eventuellement 
etre substituE par un groupe alkyle en C1-C4, carboxy-alky le(Ci -C* ), sulfo-alkyle(Ci-C4) 
ou benzyle; 

un groupe alcEnyle en Ca-Ce, Eventuellement substituE par le groupe carboxy ou sulfo; 
le groupe 1-dEsoxy-1-glucityle; 
le groupe 2-dEsoxy-2-glucosyle; 

un cycle hEtErocyclique azotE a 5-7 chaTnons, totalement saturE, dans lequel I'atome 
d'azote peut etre eventuellement substituE par un groupe alkyle en C1 -C4 ou benzyle, 
et 1 ou 2 atomes de carbone du squelette cyclique peuvent porter un substituant choisi 
parmi des groupes alkyle en C1-C4, carboxy et sulfo; 



torment ensemble, avec I'atome d'azote adjacent, un cycle hEtErocyclique a 5-7 
chaTnons totalement saturE, qui peut Eventuellement contenir un autre hEtEroatome 
choisi parmi O, S et N, et peut Eventuellement porter 1 ou 2 substituants sur les 
atomes de carbone formant le cycle, choisis parmi des groupes alkyle en C1-C4, 
benzyle, carboxy, sulfo, carboxy-alkyle(Ci-C4) et sulfo-alkyle(Ci-C4); 
reprEsente un atome d'hydrogene, 
le groupe mEthyle ou 



ou 
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le groups hydroxymethyle, 
sous reserve que lorsque R* est un atome d'hydrogene ou le groupe hydroxymethyle, alors R est 
simultanement le groupe methoxymethyle et Ri est le groupe methyle; 
et sels d'addition pharmaceutiquement acceptables de celui-ci. 

5 

2. Compose selon la revendication 1, dans lequel R represente le groupe methoxymethyle et les autres 
substituants sont tels que definis dans la revendication 1 . 

3. Compost selon la revendication 1, dans lequel R represente le groupe methoxymethyle, Ri et R* 
10 represented chacun le groupe methyle et Y represente un groupe de formule 



15 




dans laquelle R2 est un atome d'hydrogene et R3 est tel que detini dans la revendication 1 . 

20 4. Compose selon la revendication 1, dans lequel R est le groupe methoxymethyle, Ri et R* sont chacun 
le groupe methyle et Y est un fragment amine qui derive d'un aminoacide naturel tel que la glycine, 
I'ornithine, la serine, I'acide aspartique, la tyrosine, la leucine, la phenylalanine, la methionine, la 
proline, la threonine, la lysine ou d'un dipeptide synthetique tel que la glycyllysine, la serylproline, le 
glycylprolinamide, le tyrosylprolinamide, le threonylprolinamide, le leucylprolinamide. 

25 

5. Compose selon la revendication 1 , dans lequel R est le groupe methoxymethyle, Ri et R4 sont chacun 
le groupe methyle, Y est un groupe NRaR3 dans lequel R2 est un atome d'hydrogene et R3 est une 
chatne alkyle lineaire ayant de preference de 3 a 12 atomes de carbone, encore mieux de 3 a 7 
atomes de carbone, substituee par un groupe choisi parmi COOH, SO3H et PO3H2. 

30 

6. Compose selon la revendication 1 , dans lequel R est le groupe methoxymethyle, Ri et R4 sont chacun 
le groupe methyle, Y est un groupe NR2R3 dans lequel R2 est un atome d'hydrogene, et R3 est 
CH2CH2 CH 2 CH 2 C H 2 -COOH . 

35 7. Compose selon la revendication 1, dans lequel R represente un atome d'hydrogene ou le groupe 
hydroxymethyle ou methoxymethyle, Ri represente un atome d'hydrogene ou le groupe methyle, R4 
represente un atome d'hydrogene, le groupe methyle ou hydroxymethyle, et Y represente un groupe 
de formule 



40 



45 



A 



\ 



dans laquelle R2 est un atome d'hydrogene et R3 est tel que detini dans la revendication 1 . 

8. Compose selon la revendication 7, dans lequel Y est un fragment amine qui derive d'un aminoacide 
50 naturel tel que la glycine, I'ornithine, la serine, I'acide aspartique, la tyrosine, la leucine, la phenylalani- 
ne, la methionine, la proline, la threonine, la lysine, ou d'un dipeptide synthetique tel que la 
glycyllysine, la serylproline, le glycylprolinamide, le tyrosylprolinamide, le threonylprolinamide, le 
leucylprolinamide. 

55 9. Compose selon la revendication 1, dans lequel R est un atome d'hydrogene ou le groupe hydroxyme- 
thyle ou methoxymethyle, Ri est un atome d'hydrogene ou le groupe methyle, R* est un atome 
d'hydrogene ou le groupe methyle ou hydroxymethyle, et Y est un groupe NR2R3 dans lequel R2 est 
un atome d'hydrog§ne et R 3 est une chatne alkyle lineaire ayant de preference 3 a 12 atomes de 
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carbone, encore mieux de 3 a 7 atomes de carbone, substitute par un groupe choisi parmi COOH, 
S0 3 HetP0 3 H2. 

10. Compost selon la revendication 1, dans lequel R est un atome d'hydrogene ou !e groupe hydroxymt- 
thyle ou methoxymethyle, Ri est un atome d'hydrogene ou le groupe methyle, Ri est un atome 
d'hydrogene ou le groupe methyle ou hydroxymethyle, et Y est un groupe NR2R3 dans lequel R2 est 
un atome d'hydrogene et R3 est CH2CH2CH2CH2CH2-COOH. 

11. Proctde" pour la preparation d'un compose selon la revendication 1, qui comprend la mise en reaction 
d'un compose antibiotique GE 2270 de formule II: 




dans laquelle 

W represente le groupe carboxy ou une fonction ester activee; 

R represente un atome d'hydrogene ou le groupe hydroxymethyle ou methoxymethyle; 

R1 represente un atome d'hydrogene ou le groupe methyle; 

R4 represente un atome d'hydrogene ou le groupe methyle ou hydroxymethyle; 
sous reserve que lorsque R4 est un atome d'hydrogene ou le groupe hydroxymethyle, R est alors 
simultanement le groupe methoxymethyle et R1 est le groupe methyle, 

avec une amine choisie de formule HNR2R3 dans laquelle R2 et R3 ont les m§mes significations que 
dans la revendication 1, dans un solvant organique inerte, et, lorsque W est le groupe carboxy, en 
presence d'un agent de condensation. 

12. Procede selon la revendication 11, dans lequel les agents de condensation sont choisis parmi des 
alkyl-(Ci-C*)-, phenylphosphorazidates ou phosphorazidates heterocycliques tels que le diphenylphos- 
phorazidate (DPPA), le ditthylphosphorazidate, le di-(4-nitrophenyl)phosphorazidate, le dimorpholyl- 
phosphorazidate et le diphtnylphosphorochloridate ou le benzotriazol-1 -yl- 
oxytrispyrrolidinophosphonium hexafluorophosphate (PyBOP). 

13. Procedt selon les revendications 11 et 12, dans lequel le partenaire reactionnel amine HNR2Ra est 
utilise en un exces molaire de 1 a 2 fois par rapport au produit de depart antibiotique, et la temperature 
de la reaction est comprise entre 0 et 20 0 C. 

14. Compose selon Tune quelconque des revendications 1 a 10, pour utilisation en tant que medicament. 
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15. Composition pharmaceutique contenant un compost selon Tune quelconque des revendi cations 1 a 10, 
en tant que composant actif en melange avec un vShicule pharmaceutiquement acceptable. 

16. Utilisation d'un compost selon Tune quelconque des revendications 1 a 10, pour la fabrication d'un 
medicament pour utilisation en tant qu'antibiotique. 

Revendications pour I'Etat contractant suivant : ES 

1. ProcSde* pour la preparation d'un deVive* de type amide de I'antibiotique GE 2270 de formule I suivante 




dans laquelle 

R represente un atome d'hydrogene, 

le groupe hydroxym&hyle ou 

le groupe m&hoxymdthyle; 
Ri represente un atome d'hydrogene ou le groupe m&hyle; 

Y represente un groupe de formule 

A 
A 

R 3 



dans laquelle 

R2 represente un atome d'hydrogene, un groupe alkyle en C1 -C4 , 

un groupe aminoalkyle(C2-C*), 
un groupe alkyl(Ci-C4)amino-alkyle(Ci-C0 ou 
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un groups dialkyl(Ci-C4)amino-alkyle(Ci-C4); 
R3 represents un atome d'hydrogene, 

un groupe alkyle en C1-C14 lineaire ou ramifie portant 1 a 3 substituants choisis parmi 
des groupes carboxy, sulfo, phosphono, amino qui peut etre Eventueilement protEgE 
par un groupe (alcoxy inferieur)carbonyie ou benzyioxycarbonyie, alkyl(Ci-C4)amino 
dans lequei le fragment alkyle peut etre Eventueilement substituE par un groupe 
carboxy, dialkyl(Ci-C4)amino, hydroxy, halogeno, alcoxy en C1-C4 dans lequei le 
fragment alkyle peut etre Eventueilement substituE par un groupe carboxy, alcoxy(Ci- 
COcarbonyle, mercapto, alkyl(Ci-C4)thio dans lequei le fragment alkyle peut etre 
eventueilement substitue par un groupe carboxy, phenyle qui peut etre eventueilement 
substitue par 1 a 3 substituants choisis parmi des groupes carboxy, sulfo, hydroxy, 
halogeno 

et mercapto, carbamoyle, alkyl(Ci-C&)carbamoyle dans lequei le fragment alkyle peut 
etre Eventueilement substitue* par 1 ou 2 substituants choisis parmi des groupes 
carboxy, amino, alkyl(Ci-C4)amino et dialkyl-(Ci-C4)amino, dialkyl(Ci-C4)carbamoyle 
dans lequei les fragments alkyle conjointement avec I'atome d'azote adjacent peuvent 
egalement reprEsenter un cycle hEtErocyclique saturE a 5-7 chatnons qui peut Even- 
tueilement etre substitue* par un groupe carboxy ou carbamoyle sur Tun des atomes de 
carbone formant le cycle, et qui peut eventueilement contenir un autre heteroatome 
choisi parmi 0, S et N, benzoylamino dans lequei le fragment phenyle peut etre 
substitue par 1 a 3 groupes hydroxy, un cycle hEtErocyclique azote contenant 5-6 
chaTnons, qui peut etre insaturE, partiellement saturE ou totalement saturE et peut 
contenir 1 a 3 autres hEtEroatomes choisis parmi N, S et O, Tun des atomes de 
carbone du cycle pouvant Eventueilement porter un groupe carboxy, sulfo, carboxy- 
alkyle(Ci-C4) ou sulfo-alkyle(Ci-C4) et I'atome d'azote du cycle pouvant eventueilement 
etre substituE par un groupe alkyle en C1-C4, carboxy-alkyle(Ci-C4), sulfo-alkyle(Ci-C4) 
ou benzyle; 

un groupe alcEnyle en C3-C6, Eventueilement substituE par le groupe carboxy ou sulfo; 
le groupe 1-dEsoxy-1-glucityle; 
le groupe 2-dEsoxy-2-glucosyle; 

un cycle hEtErocy clique azotE a 5-7 chaTnons, totalement saturE, dans lequei I'atome 
d'azote peut etre Eventueilement substituE par un groupe alkyle en C1 -C4 ou benzyle, 
et 1 ou 2 atomes de carbone du squelette cyclique peuvent porter un substituant choisi 
parmi des groupes alkyle en C1-C4, carboxy et sulfo; 
ou 

R2 et R3 forment ensemble, avec I'atome d'azote adjacent, un cycle hEtErocyclique a 5-7 
chaTnons totalement saturE, qui peut Eventueilement contenir un autre hEtEroatome 
choisi parmi 0, S et N, et peut Eventueilement porter 1 ou 2 substituants sur les 
atomes de carbone formant le cycle, choisis parmi des groupes alkyle en C1-C4, 
benzyle, carboxy, sulfo, carboxy-alkyle(Ci-C4) et sulfo-alkyle(Ci -C4 ); 
R4 reprEsente un atome d'hydrogene, 

le groupe mEthyle ou 
le groupe hydroxymEthyle, 

sous reserve que lorsque R4 est un atome d'hydrogene ou le groupe hydroxymEthyle, R est alors 

simultanEment le groupe mEthoxymEthyle et R1 est le groupe mEthyle; 

et de ses seis d'addition pharmaceutiquement acceptables, qui comprend la mise en reaction d'un 
composE antibiotique GE 2270 de formule II: 
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dans laquelle 

W represents le groupe carboxy ou une fonction ester activ£e; 

R represents un atome d'hydrogene ou le groupe hydroxymethyle ou methoxymethyle; 

Ri represente un atome d'hydrogene ou le groupe methyle; 

R4 represente un atome d'hydrogene ou le groupe methyle ou hydroxymethyle; 
sous reserve que lorsque R4 est un atome d'hydrogene ou le groupe hydroxymethyle, R est alors 
simultanement le groupe methoxymethyle et R1 est le groupe methyle, 

avec une amine choisie de formule HNR2R3 dans laquelle R2 et R3 ont les memes significations que 
ci-dessus, dans un solvant organique inerte, et, lorsque W est le groupe carboxy, en presence d'un 
agent de condensation. 

2. Procede selon la revendication 1, pour la preparation d'un compose de formule I dans laquelle R 
represente le groupe methoxymethyle et les autres substituants sont tels que detinis dans la revendica- 
tion 1. 

3. Procede selon la revendication 1, pour la preparation d'un compose de formule I dans laquelle R 
represente le groupe methoxymethyle, R1 et FU represented chacun le groupe methyle et Y 
represente un groupe de formule 




dans laquelle R2 est un atome d/hydrogene et R3 est tel que detini dans la revendication 1. 

4. Procede selon la revendication 1, pour la preparation d'un compose de formule I dans laquelle R est le 
groupe methoxymethyle, R1 et R4 sont chacun le groupe methyle et Y est un fragment amine qui 
derive d'un aminoacide naturel tel que la glycine, I'ornithine, la serine, I'acide aspartique, la tyrosine, la 
leucine, la phenylalanine, la methionine, la proline, la threonine, la lysine, ou d'un dipeptide synthetique 
tel que la glycyllysine, la serylproline, le glycylprolinamide, le tyrosylprolinamide, le threonylprolinami- 
de, le leucylprolinamide. 
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5. Procede selon la revendication 1 , pour la preparation d' un compose de formule I dans laquelle R est le 
groupe methoxymethyle, Ri et R* sont chacun le groupe methyle, Y est un groupe NR 2 Fb dans lequel 
R 2 est un atome d'hydrogene et R 3 est une chatne alkyle lineaire ayant de preference de 3 a 12 
atomes de carbone, encore mieux de 3 a 7 atomes de carbone, substitute par un groupe choisi parmi 
COOH, S0 3 H et PO3H2. 

6. Procede selon la revendication 1 , pour la preparation d'un compose de formule I dans laquelle R est le 
groupe methoxymethyle, R1 et R* sont chacun le groupe methyle, Y est un groupe NR2R3 dans lequel 
R 2 est un atome d'hydrogene, et R3 est CH 2 CH 2 CH 2 CH 2 CH 2 -COOH. 

7. Procede selon la revendication 1, pour la preparation d'un compose de formule I dans laquelle R 
represente un atome d'hydrogene ou le groupe hydroxymethyle ou methoxymethyle, Ri represente un 
atome d'hydrogene ou le groupe methyle, R+ represente un atome d'hydrogene, le groupe methyle ou 
hydroxymethyle, et Y represente un groupe de formule 



dans laquelle R 2 est un atome d'hydrogene et Ra est tel que ddfini dans la revendication 1 . 

8. Procede selon la revendication 1, pour la preparation d'un compose de formule I dans laquelle Y est un 
fragment amine qui derive d'un aminoacide naturel tel que la glycine, I'ornithine, la serine, I'acide 
aspartique, la tyrosine, la leucine, la phenylalanine, la methionine, la proline, la threonine, la lysine, ou 
d'un dipeptide synthetique tel que la glycyllysine, la serylproline, le glycylprolinamide, le tyrosylprolina- 
mide, le threonylprolinamide, le leucylprolinamide. 

9. Procede selon la revendication 1, pour la preparation d'un compose de formule I dans laquelle R est un 
atome d'hydrogene ou le groupe hydroxymethyle ou methoxymethyle, Ri est un atome d'hydrogene 
ou le groupe methyle, R4 est un atome d'hydrogene ou le groupe methyle ou hydroxymethyle, et Y est 
un groupe NR 2 R 3 dans lequel R 2 est un atome d'hydrogene et Ra est une chatne alkyle lineaire ayant 
de preference 3 a 12 atomes de carbone, encore mieux de 3 a 7 atomes de carbone, substituee par un 
groupe choisi parmi COOH, S0 3 H et P0 3 H 2 . 

10. Procede selon la revendication 1, pour la preparation d'un compose de formule I dans laquelle R est un 
atome d'hydrogene ou le groupe hydroxymethyle ou methoxymethyle, Ri est un atome d'hydrogene 
ou le groupe methyle, R4 est un atome d'hydrogene ou le groupe methyle ou hydroxymethyle, et Y est 
un groupe NR 2 R 3 dans lequel R 2 est un atome d'hydrogene et R 3 est CH 2 CH 2 CH 2 CH 2 CH 2 -COOH. 

11. Procede selon Tune quelconque des revendications 1 a 10, dans lequel les agents de condensation 
sont choisis parmi des alkyl(Ci-CO-, phenylphosphorazidates ou phosphorazidates heterocycliques tels 
que le diphenylphosphorazidate (DPPA), le diethylphosphorazidate, le di-(4-nitrophenyl)- 
phosphorazidate, le dimorpholylphosphorazidate et le diphenylphosphorochloridate, ou le benzotriazol- 
1-yl-oxytris-pyrrolidinophosphonium hexafluorophosphate (Py BOP). 

12. Procede selon Tune quelconque des revendications 1 a 11, dans lequel le partenaire reactionnel amine 
HNR 2 R 3 est utilise en un excfcs molaire de 1 a 2 fois par rapport au produit de depart antibiotique, et la 
temperature de la reaction est comprise entre 0 et 20 °C. 

13. Utilisation d'un compose prepare selon Tune quelconque des revendications 1 a 12, pour la fabrication 
d'un medicament pour utilisation en tant qu'antibiotique. 
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Revendications pour I'Etat contractant suivant : GR 

1. Derive de typs amide de I'antibiotique GE 2270 de formula I suivante 




3 CH. 




dans laquelle 

R represente un atome d'hydrogene, 

le groupe hydroxyme'thyle ou 

le groupe m^thoxymethyle; 
Ri represente un atome d'hydrogene ou le groupe m&hyle; 

Y represente un groupe de formule . 



A 



dans laquelle 
R2 represente un atome d'hydrogene, 

un groupe alkyle en C1-C4, 

un groupe aminoalkyle(C 2 -C4), 

un groupe alkyl(Ci-C4)amino-alkyle(Ci-C4) ou 

un groupe dialkyl(Ci-C4)amino-alkyle(Ci-C4); 
R3 represente un atome d'hydrogene, 

un groupe alkyle en C1-C14 lineaire ou ramifie* portant 1 a 3 substituants choisis parmi 

des groupes carboxy, sulfo, phosphono, amino qui peut etre eVentuellement prot£g£ 
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par un groupe(alcoxy inferieur)carbonyle ou benzyloxycarbonyle, alkyl(Ci-C4)amino 
dans lequel le fragment alkyle peut etre Eventuellement substituE par un groupe 
carboxy, dialkyKCi-COamino, hydroxy, halogeno, alcoxy en Ci-C* dans lequel !e 
fragment alkyle peut §tre Eventuellement substituE par un groupe carboxy, alcoxy(Ci- 
C*)carbonyIe, mercapto, alkyl(Ci-C4>thio dans lequel le fragment alkyle peut etre 
Eventuellement substitue par un groupe carboxy, phenyle qui peut etre Eventuellement 
substitue par 1 a 3 substituants choisis parmi des groupes carboxy, sulfo, hydroxy, 
halogEno 

et mercapto, carbamoyle, alkyl(Ci-C6)carbamoyle dans lequel le fragment alkyle peut 
etre eventuellement substitue par 1 ou 2 substituants choisis parmi des groupes 
carboxy, amino, alkyl(Ci-C4)amino et dialkyl-(Ci-C*)amino, dialkyl(Ci -COcarbamoyle 
dans lequel les fragments alkyle conjointement avec I'atome d'azote adjacent peuvent 
Egalement reprEsenter un cycle hEtErocyclique saturE & 5-7 chaTnons qui peut Even- 
tuellement etre substituE par un groupe carboxy ou carbamoyle sur I'un des atomes de 
carbone formant le cycle, et qui peut Eventuellement contenir un autre heteroatome 
choisi parmi 0, S et N, benzoylamino dans lequel le fragment phEnyle peut etre 
substituE par 1 h 3 groupes hydroxy, un cycle hEtErocyclique azotE contenant 5-6 
chaTnons, qui peut etre in saturE, partiellement saturE ou totalement saturE et peut 
contenir 1 a 3 autres hEtEroatomes choisis parmi N, S et 0, Tun des atomes de 
carbone du cycle pouvant Eventuellement porter un groupe carboxy, sulfo, carboxy- 
alkyle(Ci-C4> ou sulfo-alkyle(Ci-CU) et I'atome d'azote du cycle pouvant Eventuellement 
etre substituE par un groupe alkyle en Ci-C 4l carboxy-alkyle(Ci-C4), sulfo-alkylefCi-C*) 
ou benzyle; 

un groupe alcenyle en C3-C6, Eventuellement substituE par le groupe carboxy ou sulfo; 
le groupe 1-dEsoxy-1-glucityle; 
le groupe 2-dEsoxy-2-glucosyle; 

un cycle hEtErocyclique azotE k 5-7 chaTnons, totalement saturE, dans lequel I'atome 
d'azote peut etre Eventuellement substituE par un groupe alkyle en C1 -C4 ou benzyle, 
et 1 ou 2 atomes de carbone du squelette cyclique peuvent porter un substituant choisi 
parmi des groupes alkyle en C1-C4, carboxy et sulfo; 
ou 

R2 et R3 forment ensemble, avec I'atome d'azote adjacent, un cycle hEtErocyclique & 5-7 
chaTnons totalement saturE, qui peut Eventuellement contenir un autre hEtEroatome 
choisi parmi O, S et N, et peut Eventuellement porter 1 ou 2 substituants sur les 
atomes de carbone formant le cycle, choisis parmi des groupes alkyle en C1-C4, 
benzyle, carboxy, sulfo, carboxy-alkyle(Ci-CO et sulfo-alkylefCi-C*); 
FU reprEsente un atome d'hydrogene, 

le groupe methyle ou 
le groupe hydroxy mEthyle, 

sous rEserve que lorsque R* est un atome d'hydrogene ou le groupe hydroxy mEthyle, R est alors 

simultanEment le groupe mEthoxymEthyle et Ri est le groupe mEthyle; 

et sels d'addition pharmaceutiquement acceptables de celui-ci. 

ComposE selon la revendication 1, dans lequel R reprEsente le groupe mEthoxymEthyle et les autres 
substituants sont tels que dEfinis dans la revendication 1 . 

Compose selon la revendication 1, dans lequel R reprEsente le groupe mEthoxymEthyle, R1 et R4 
reprEsentent chacun le groupe mEthyle et Y reprEsente un groupe de formule 



A 

R 3 

dans laquelle R2 est un atome d'hydrogene et R3 est tel que dEfini dans la revendication 1 . 
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4. Compost selon la revendication 1 , dans lequel R est le groupe mtthoxymtthyle, Ri et Ha sont chacun 
le groupe methyle et Y est un fragment amint qui derive d'un aminoacide naturel tel que la glycine, 
1'ornithine, la serine, I'acide aspartique, la tyrosine, la leucine, la phenylalanine, la methionine, la 
proline, la threonine, la lysine, ou d'un dipeptide synthttique tel que la glycyllysine, la strylproline, le 
glycylprolinamide, le tyrosylprolinamide, le threonylprolinamide, le leucylprolinamide. 

5. Compose selon la revendication 1 , dans lequel R est le groupe mtthoxymtthyle, Ri et R* sont chacun 
le groupe methyle, Y est un groupe NR2R3 dans lequel R2 est un atome d'hydrogene et R3 est une 
chatne alkyle lintaire ayant de prtftrence de 3 a 12 atomes de carbone, encore mieux de 3 a 7 
atomes de carbone, substitute par un groupe choisi parmi COOH, S0 3 H et POsH 2 . 

6. Compost selon la revendication 1 , dans lequel R est le groupe mtthoxymtthyle, Ri et R4 sont chacun 
le groupe mtthyle, Y est un groupe NR2R3 dans lequel R2 est un atome d'hydrogene, et R3 est 
CH2CH2CH2CH2CH2-COOH. 

7. Compose selon la revendication 1, dans lequel R reprtsente un atome d'hydrogene ou le groupe 
hydroxymtthyle ou mtthoxymtthyle, Ri reprtsente un atome d'hydrogene ou le groupe mtthyle, R4 
reprtsente un atome d'hydrogene, le groupe mtthyle ou hydroxymtthyle, et Y reprtsente un groupe 
de formule 



dans laquelle R2 est un atome d'hydrogene et R3 est tel que dtfini dans la revendication 1 . 

8. Compost selon la revendication 7, dans lequel Y est un fragment amine qui dtrive d'un aminoacide 
naturel tel que la glycine, I'ornithine, la strine, I'acide aspartique, la tyrosine, la leucine, la phenylalani- 
ne, la methionine, la proline, la threonine, la lysine, ou d'un dipeptide synthttique tel que la 
glycyllysine, la strylproline, le glycylprolinamide, le tyrosylprolinamide, le thrtonylprolinamide, le 
leucylprolinamide. 

9. Compost selon la revendication 1, dans lequel R est un atome d'hydrogene ou le groupe hydroxy mt- 
thyle ou mtthoxymtthyle, Ri est un atome d'hydrogene ou le groupe mtthyle, R4 est un atome 
d'hydrogene ou le groupe mtthyle ou hydroxymtthyle, et Y est un groupe NR2R3 dans lequel R2 est 
un atome d'hydrogene et R3 est une chatne alkyle lineaire ayant de preftrence 3 a 12 atomes de 
carbone, encore mieux de 3 a 7 atomes de carbone, substitute par un groupe choisi parmi COOH, 
S0 3 H et PO3H2. 

10. Compost selon la revendication 1, dans lequel R est un atome d'hydrogene ou le groupe hydroxymt- 
thyle ou mtthoxymtthyle, Ri est un atome d'hydrogene ou le groupe mtthyle, R* est un atome 
d'hydrogene ou le groupe mtthyle ou hydroxymtthyle, et Y est un groupe NR 2 R 3 dans lequel R 2 est 
un atome d'hydrogene et R 3 est CH2CH2CH2CH2CH2-COOH. 




R. 
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11. Procede pour la preparation d'un derive* de typo amide de I'antibiotique GE 2270 de formule I suivante 




dans laquelie 

R repr£sente un atome d'hydrogene, 

le group© hydroxymSthyle ou 

le groupe m&hoxymethyle; 
Ri represent© un atome d'hydrogene ou le groupe methyle; 

Y represente un groupe de formule 

A 
A 

R 3 



dans laquelie 
R 2 represente un atome d'hydrogene, 

un groupe alkyle en C1-C4, 

un groupe aminoalkyle^-C*), un groupe alkyl(Ci-C4)amino-alkyle(Ci-C4) ou un 
groupe dialkyl(Ci -C4 )amino-alkyle(Ci -C4 ); 
R3 represente un atome d'hydrogene, 

un groupe alkyle en C1-C14 lineaire ou ramtfig portant 1 a 3 substituants choisis parmi 
des groupes carboxy, sulfo, phosphono, amino qui peut etre §ventuellement protege* 
par un groupe(alcoxy infe>ieur)carbonyle ou benzyloxycarbonyle, alkyl(Ci-C4)amino 
dans lequel le fragment alkyle peut etre §ventuellement substitue* par un groupe 
carboxy, dialkyl(Ci-C4)amino, hydroxy, halog§no, alcoxy en C1-C4 dans lequel le 
fragment alkyle peut §tre eventuellement substitu6 par un groupe carboxy, alcoxy(Ci - 
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C*)carbonyle, mercapto, alkyl(Ci -C*)thio dans lequel le fragment alkyle peut etre 
eventuellement substitue par un groups carboxy, phenyls qui peut etre eventuellement 
substitue par 1 a 3 substituants choisis parmi des groupes carboxy, sulfo, hydroxy, 
halogEno 

et mercapto, carbamoyle, alkyl(Ci-Cs)carbamoyle dans lequel le fragment alkyle peut 
etre eventuellement substitue par 1 ou 2 substituants choisis parmi des groupes 
carboxy, amino, alkyl(Ci-C4)amino et dialkyl-(Ci-C4)amino, diaJkyl(Ci-C*)-carbarnoyle 
dans lequel les fragments alkyle conjointement avec I'atome d'azote adjacent peuvent 
Egalement reprEsenter un cycle hEtErocyclique saturE a 5-7 chatnons qui peut Even- 
tuellement etre substitue* par un groupe carboxy ou carbamoyle sur Tun des atomes de 
carbone formant le cycle, et qui peut eventuellement contenir un autre heteroatome 
choisi parmi 0, S et N, benzoylamino dans lequel le fragment phenyle peut etre 
substitue* par 1 a 3 groupes hydroxy, un cycle hEtErocyclique azotE- contenant 5-6 
chatnons, qui peut etre insature, partiellement sature ou totalement sature et peut 
contenir 1 a 3 autres heteroatomes choisis parmi N, S et 0, Tun des atomes de 
carbone du cycle pouvant eventuellement porter un groupe carboxy, sulfo, carboxy- 
alkyle(Ci-C*) ou sulfo-alkyle(Ci-Ct) et I'atome d'azote du cycle pouvant Eventuellement 
etre substitue' par un groupe alkyle en C1-C4, carboxy-alkyle(Ci-C*), sulfo-alkyle(Ci-C*) 
ou benzyle; 

un groupe alcEnyle en Ca-Cs, Eventuellement substitue par le groupe carboxy ou sulfo; 
le groupe 1-desoxy-1-glucityle; 
le groupe 2-dEsoxy-2-glucosyle; 

un cycle hEtErocyclique azotE a 5-7 chatnons, totalement saturE, dans lequel I'atome 
d'azote peut etre eventuellement substituE par un groupe alkyle en C1-C4 ou benzyle, 
et 1 ou 2 atomes de carbone du squelette cyclique peuvent porter un substituant choisi 
parmi des groupes alkyle en C1-C4, carboxy et sulfo; 
ou 

R2 et R3 forment ensemble, avec I'atome d'azote adjacent, un cycle hEtErocyclique a 5-7 
chatnons totalement sature, qui peut Eventuellement contenir un autre hetEroatome 
choisi parmi 0, S et N, et peut Eventuellement porter 1 ou 2 substituants sur les 
atomes de carbone formant le cycle, choisis parmi des groupes alkyle en Ci-C*. 
benzyle, carboxy, sulfo, carboxy-alkyle(Ci-C4) et sulfo-alkyle(Ci-C4); 
R4 represente un atome d'hydrogene, 

le groupe mEthyle ou 
le groupe hydroxymEthyle, 

sous rEserve que lorsque R4 est un atome d'hydrogene ou le groupe hydroxymEthyle, R est alors 

simultanEment le groupe mEthoxymEthyle et R1 est le groupe mEthyle; 

et de ses sels d'addition pharmaceutiquement acceptables, qui comprend la mise en reaction d'un 
composE antibiotique GE 2270 de formule II: 
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dans laquelle 

W represents le groupe carboxy ou une fonction ester activee; 

R represents un atome d'hydrogene ou le groupe hydroxy methyle ou methoxyme'thyle; 

Ri represente un atome d'hydrogene ou le groupe methyle; 

R* represente un atome d'hydrogene ou le groupe methyle ou hydroxym&hyle; 
sous reserve que lorsque R* est un atome d'hydrogene ou le groupe hydroxy methyle, R est alors 
simultanement le groupe methoxy methyle et Ri est le groupe methyle, 

avec une amine choisie de formule HNR2R3 dans laquelle R2 et R3 ont les memes significations que 
dans la revendication 1, dans un solvant organique inerte, et, lorsque W est le groupe carboxy, en 
presence d'un agent de condensation. 

12. Procede selon la revendication 11, dans lequei les agents de condensation sont choisis parmi des 
alkyl(Ci-C*)- f phenylphosphorazidates ou phosphorazidates heteVocycliques tels que le diph£nylphos- 
phorazidate (DPPA), le diethyl phosphorazidate, le di-(4-nitrophenyl)phosphorazidate, le dimorpholyl- 
phosphorazidate et le diphgnylphosphorochloridate, ou le benzotriazol-1-yl-oxy-trispyrrolidino-phospho- 
niumhexafluorophosphate (Py BOP). 

13. Procede selon les revendications 11 et 12, dans lequei le partenaire reactionnel amine HNR2R3 est 
utilise en un exces molaire de 1 a 2 fois par rapport au produit de depart antibiotique, et la temperature 
de la reaction est comprise entre 0 et 20 • C. 

14. Utilisation d'un compose selon Tune quelconque des revendications 1 a 10, pour la fabrication d'un 
medicament pour utilisation en tant qu'antibiotique. 



122 



